Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



Wo-^f iCl.^^l e-.'vnc 



Satbatt Callege !ltlirats 

UNITED STATES GOVERNMENT 






1 



^ ' 



f 

i 



I 



W"<^v iCi.it> «".»tv.'*u 



Satiiatt College JUttars 

UNITED STATES GOVERNMENT 

■*tl*nj">S^«fc , 

\(o>lA».Q«,.,.l"«ltb 




\ ■ 



t 

f ■ 



.? 



■J 

..I 



>yacf 4> .3 C 




TABLE OF CONTEXTS. 



Page. 

List of illustrations 5 

Introduction 7 

I. Notes on ships and torpedo boats 9 

II. Notes on ordnance and armor 65 

III. Notes on small arms 93 

IV. The progress in the naval use of electricity 103 

V. On water-tube boilers 131 

VI. Tubulous boilers in the French navy 141 

VII. Naval manceuvres, 1894 177 

VIII. Preliminary notes, Japan-China war 215 

IX. Some standard books on professional subjects 235 

Index '. 255 

3 



/ . 



LIST OF ILLUSTRATIONS. 



Paga 

Anstrian coast-defense vessel Monarch 12 

French protected cruiser Descartes 22 

French river gunboats 23 

Italian battle ship Bandolo 47 

Russian battle ship Sisoi Velikii 55 

Russian armored cruiser RuHk 58 

Breech mechanism of the 100, 138.6; and 164.7 millimeter converted to R. F. G. . 67 

Section of same 67 

Percussion lock as fitted to same 68 

French 194-millimeter guns fitted with viroles 69 

Frtench 274-millimeter guns fitted with viroles 69 

French 164.7-millimeter guns fitted with viroles 69 

Canet 164.7-millimeter R. F. G. and moant 70 

Canet 138.6-millimeter R. F. G. and mount 70 

Canet 10-centimeter. L/80, R. F. G 70 

Canet 57-millimeter, L/80, R. F. G 70 

^ Canet 10-centimeter R. F. G. and central-pivot mount 70 

Canet 12-centimeter R. F. G. and turret mount 70 

Nordenfelt 75-millimeter R. F. field gun, breech of 73 

Nordenfelt 75-millimeter R. F. field gun 74 

Nordenfelt 57-millimeter R. F. G., caponniere mount for 74 

Nordenfelt 65-millimeter R. F. G., cone mount for 74 

Nordenfelt 47-millimeter R. F. G., cone mount for 74 

Nordenfelt 12-centimeter R. F. G. on central-pivot mount 75 

Hotchkiss automatic machine gun and tripod 76 

Hotchkiss automatic machine gun and tripod secured for transportation 76 

Darmancier breech plug 76 

Darmancier breech mechanism 76 

Darmancier 75-millimeter R. F. G 76 

Elswick 8-inch R. F.G 79 

Bofors 12-centimeter R. F. G 80 

Marrel Fr^res Harveyed armor plate 85 

Marrel Fr<>re8 deck plate, front view 85 

Marrel Fr^res deck plate, rear view 85 

Marrel FihreSf PothuaUf face-hardened plate 85 

Krupp face-hardiened nickel-steel plate, No. 413 II 86 

Krupp face-hardened nickel-steel plate. No. 413 II, rear view 86 

Krupp face-hardened nickel-steel plate, No. 413 II, backing 87 

Krupp face-hardened nickel-steel plate, No. 425 B 87 

Krupp face-hardened nickel-steel plate, No. 425 B, rear view 87 

Krupp face-hardened nickel-steel plate, No. 425 B, backing 87 

Krupp face-hardened nickel-steel plate, No. 432 O 88 

Krupp face-hardened nickel-steel plate, No. 432 O, rear view 88 

Krupp face-hardened nickel-steel plate, No. 432 O, backing 88 

5 



LIST OF ILLUSTRATIONS. 



Kmpp lace-hardened nickel-steel plate. No. 432 u 88 

Kmpp faee-hardeoed nickel-steel plate. No. 432 «, rear view 88 

Kropp face-hardened nickel-steel plate. No. 432 m, front and side views of 

backing 88 

St. Chamond plate, dimensions : 6.9 by 6 feet by 5.9 inches 90 

St. Chamond plate, dimensions: 5.6 by 5 feet by 3.9 inches 90 

St. Chamond plate, dimensions : 6 by 5 feet by 5.9 inches 91 

St, Chamond plate, dimensions : 7 by 6 feet by 9.45 inches 92 

Mannlicher automatic breech mechanism 95 

Rnsrian infantry rifle, M/91 98 

Range finder 112,114 

Stadimeter 116 

Range-indicator system 118 

Range indicator 119 

Transmitter of orders 119 

Electric telescope sight for turret 121 

View of ship, ordinary gun sight, naked eye 122 

View of ship throngh telescope sight 122 

Position finder 123,125,127 

Du Temple and Dn Temple-Normand boilers ' 140 

Normand boiler, latest type 140 

Lagrafel-D'AUest boiler. 144 

Lagrafel-D'AUest boiler, water legs of 157 

Lagrafel-IVAllest boiler, method of projecting holes from tube sheet 157 

Niclansse boiler, section and views, evaporating and circulating tubes 169 

British manoeuvre field, chart of 200 

French mancBuvre squadron, formation at anchor 207 

French manoeuvre squadron, foi-mation under weigh 207 

French mancjBUvre field, Channel 208 

French manoeuve field, Mediterranean '. - . . . 214 

Battleoff the Yalu, phases of 224 

Map of the theater of Japan-China war pocket. 






I INTRODUCTION. 



In addition to the usual not^s on materiel continued from previous 
annuals there is reprinted, by permission, a valuable paper on water- 
tube boilers, read at the last meeting of the Institution of Naval 
Architects, by M. yormand, the distinguished engineer and torpedo- 
boat builder. The subject is also treated in Chapter YI, which is a 
reprint from the Journal of the American Society of Naval Engineers, 
Washington, D. C. 

The notes on the war in the East are preliminary to a more technical 
account, for which all the data are not available at the time of going to 
press. 

A new arrangement of the list of standard professional books is 
made, in order to conform to that in the catalogues of ships' libraries, 
with a view of making it supplementary to them; consequently books 
now issued to ships are not listed. 

F. Singer, 
Chief Intelligence Officer, 

Kavy Department, Jidy 7, 1895. 

7 



I. 

NOTES ON SHIPS AND TORPEDO BOATS. 



By Lieut. L. S. Van Duzer, United States Navy, 
Staff Intelligence Officer, 



ARGENTINA. 

VESSELS PROPOSED y AUTHORIZED, OR BUILDING. 

No definite program of construction seems to have been i)repared, 
but it is rumored that the Government has decided to acquire by con- 
struction or purchase two armored vessels of about 5,500 tons, 18 feet 
draught, and 20 knots speed; two large cruisers; and two steamers for 
use as transports, one of which will be fitted as a school ship. 

SCHOOL 8HIP. 

A school ship of 2,500 tons displacement is under construction at the 
yard of Messrs. Laird Brothers, Birkenhead, England. She is to be 
ship-rigged and fitted with guns of all types and calibers used in the 
Argentine navy, also with two torpedo tubes. In case of war she will, 
when necessary, be used as a transport, and her design is such as to 
render her adapted to this service. 

GIUSEPPE GARIBALDI. 

(Page 61, General Information Series No. XIII.) 

This armored cruiser is building at the yards of Messrs. Ansaldo 
Brothers, Sampierdarena, near Genova (Genoa), where she was launched 
May 27, 1895. She was intended for the Italian navy, but has been 
purchased by Argentina. The principal characteristics are: 

Armament. — Two 254-millimeter (10-inch) guns, mounted singly in 
barbette towers on the main deck forward and aft, with arc of fire of 
about 270 degrees; ten 162-millimeter (6-inch) guns in broadside on 
gun deck in the central armored citadel, five each side, with arc of fire 
of about 160 degrees, 75 degrees forward and abaft the beam ; six 120- 
millimeter (4.7-inch) E. F. G. on main deck, two forward and two after 
guns firing parallel with keel and having arc of fire of nearly 180 
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10 NOTES ON SHIPS AND TORPEDO BOATS. 

degrees; the other two 4.7-inch guns are in broadside, with arc of fire 
of about 150 degrees; ten 6-pounder E. F. G., of which four are on 
the gun deck, two forward, two aft, and two on the upper deck; ten 
1-pounder E. F. G., in tops and on the upper deck, bridges, etc. Four 
torpedo tubes are fitted, one in each corner of the armored citadel on 
the berth deck; and there are openings in the stem and stern post for 
tubes if it is thought desirable to fit them. 

Protection. — The water-line belt is complete, 8.2 feet wide, 5.9 inches 
thick throughout the length of the citadel and thence tapering to 2.75 
inches at the ends. The citadel rises above the belt amidships to the 
level of the main deck, and it is the full length of the engine and boiler 
spaces; it protects the 152-millimeter guns and all ammunition hoists, 
torpedo tubes, communication tubes, etc. ; its armor is 5.9 inches thick 
throughout on sides and ends. The barbette towers are 5,9 inches 
thick, and their loading tubes are protected by the armor of the cita- 
del. The protective deck is everywhere 1.18 inches thick, and the 
part of the main deck which covers in the citadel is 1.96 inches thick. 
The splinter bulkheads in the citadel are all 0.3 inch thick and the 
conning towers 5.9 inches. All armor is of nickel steel without face 
hardening. 

Machinery. — The engines are vertical, 3-cylinder, triple-expansion, of 
about 13,000 I. H. P., designed to give a speed of 20 knots. The boil- 
ers are single-ended, cylindrical. 

Dimensions. — Length, 393.7 feet; beam, 59.7 feet; displacement, 6,840 
tons (metric). 

BUENOS AIBE8. 

This highspeed protected cruiser is building at the works of Sir W. 
G. Armstrong, Mitchell & Co., Limited, Elswick, England, and was 
launched May 10, 1895. She was purchased by the Argentine Govern- 
ment while on the ways. The principal characteristics are: 

Armament. — Two 8-inch new- type Armstrong guns, one forward, one 
aft; ten 4.7-inch E. F. G. in broadside (some with ahead or stern fire); 
sixteen 3-pounders; six 1-pounders; and five torpedo tubes. 

Protection. — Complete protective deck, 5 to 1.5 inches* thick; gun 
shields. 

Motive power. — Twin-screw engines; contract requirements are 17,000 
I. H. P. and 22.75 knots speed, but it is expected that 24 knots will be 
obtained on trial. The bunker capacity is about 1,000 tons. 

Dimensions. — Length overall, 424 feet; length between perpendicu- 
lars, 396 feet; beam, 47 feet 2 inches; mean draught, 17 feet 7 inches; 
displacement, about 4,500 tons. 

STEAM TRIALS. 
PATBIA. 

{See page 3, General Information Series No. XIII.) 

This vessel was tried during the summer of 1894. The first trials 
took place in Liverpool Bay during heavy weather, when for 8 hours, 
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under natural draft, the mean speed was 17.6 knots, with an average of 
201 revolutions. During this trial 6 runs over a base 8.1 miles long, 
between two light-houses, gave a speed of 17.915 knots. The forced- 
draft trial took place on the Clyde. The mean result of 6 runs over the 
measured mile was 20.575 knots, with 233.5 revolutions. During 3 
hours' continuous steaming with forced draft the mean speed was 20.66 
knots, with 233.4 revolutions. The vessel was also run over the meas- 
ured mile, while under natural draft, at 190 revolutions. On the basis 
of her former natural-draft trial results, this should have given 17.5 
knots, but the actual speed made was 17.772. The contract require- 
ment was 19.5 knots with forced draft. 

TORPEDO BOATS. 

Six first-class torpedo boats are included in the new programme, and 
have been ordered from Messrs. Yarrow & Co., Poplar, England. They 
will be of a modified Mavock type (p. 39, IN^o. XIII). 

AUSTRIA. 

• 

Budget for 1895. — The total amount of the Kaval Budget for 1895 is 
12,981,260 gulden ($6,260,212.64), an increase of 503,580 gulden over 
that for 1894. 

Ordinary expenditure, construction items : 

Coast-defense vessel Monarch (A)^ third payment $409, 912. 50 

New engines and boilers for the Danube monitors Maros and Leiihaj 

third payment 12,538.50 

New boilers for the Saida (cruiser, 2,500 tons), Zara (torpedo vessel, 
850 tons), Zrinyi (cruiser, 1,370 tons), Lussin (torpedo vessel, 1,400 

tons), and for torpedo boats 59, 799. 00 

Extraordinary expenditure, construction items : 

Kaiaerin und Konigin Maria Tliereaia, sixth payment 9, 645. 00 

Coast-defense vessel Wien {B)y third payment 380, 977. 50 

Coast-defense vessel Buda-Pest ( C), second payment 366. 510. 00 

Six first-class torpedo boats, first payment 86, 805. 00 

Estimates for 1896. — The Austrian naval estimates for 1896 amount 
to 13,481,260 gulden ($6,501,337.64), an increase of 500,000 gulden 
($241,125) over the budget appropriation ^or 1895. Of this total 
$4,998,067.94 are in the ordinary estimates and $1,503,269.70 in the 
extraordinary estimates. 

Ordinary estimates, construction items : 

Coast-defense vessel Monarch {A), fourth payment $361, 687. 50 

Torpedo vessel of 2,000 tons, first payment 96^ 450. 00 

Torpedo vessel of 500 tons, first payment 33,757. 50 

New boilers for the Aurora (cruiser, 1,370 tons), Zrinyi (cruiser, 
1,370 tons), LxMsin (torpedo vessel, 1,400 tons), Sehenico (torpedo 

vessel, 900 tons), and for torpedo boats 50, 154. 00 

Extraordinary estimates, construction items : 

Onast-defetme vessel Wi^en (B), fourth payment 380, 977. 50 

Coast-derense vessel xiuaa- Pest ( C), third payment 366, 510. 00 

Six first-class torpedo boats, second payment 86, 805. 00 

First-class crnlser, 6, 100 tons, first payment 62, 692. 60 






12 NOTES ON SHIPS AND TORPEDO BOATS. 

VESSELS PROPOSED, AUTHORIZED, OR BUILDING. 

first-class ccuiser. 

This vessel will have a displacement of 6,100 tons and is to be of 
the Kaiserin und Konigin Maria Theresia type, but with greater speed 
and protection. The total estimated cost, exclusive of armament, is 
$1,832,550. 

TORPEDO VESSEL OF 2,000 TONS. 

To replace the Greif^ no longer considered as possessing the require- 
ments of a torpedo vessel. Total estimated cost, exclusive of arma- 
ment, $723,375. 

TORPEDO VESSEL OF 600 TONS. 

This vessel has been ordered from the F. Schichau Company, Elbing, 
Germany. The estimated cost is $254,145.75. It is the intention to 
build several more vessels of the same type. 

VESSELS LA UNCHED, 

MONIRCH (A). 

(Page 146, No. XII; 5, No. XIH.) 

This coast-defense vessel (see fig. 1) was launched at the Imperial 
dockyard, Pola, May 9, 1895. She is the first one of the three coast- 
defense vessels, mentioned on page 5, ISo. XIII, to take the water. 
The keel was laid August 1, 1893, and her sister ships, Wien and Buda- 
Pestj were commenced somewhat later in the year at the Stabilimento 
Tecnico Triestino, a private shipyard at San Rocco, near Trieste. The 
hull, which is not sheathed, is of Siemens-Martin steel, and is divided 
into the usual cellular water-tight compartments. The general appear- 
ance of the vessel, together with her exterior arrangements, is shown 
in the plans on fig. 1. The principal details are as follows: 

Armament. — The main battery consists of four 24-centimeter (9.45- 
inch) L/40 Krupp guns, mounted in pairs in the two barbette towers, 
with arcs of train of 130 degrees on each side of the midship line, and 
six l^-centimeter (5.9-inch) Krupp guns in the armored inclosure on 
the main deck, three on each side, the two forward and two after guns 
having arcs of fire of 160 degrees from directly ahead or astern, while 
the other two are in broadside, training about 75 degrees forward and 
abaft the beam. The 15-centimeter guns are separated from each other 
by splinter-proof bulkheads. The auxiliary battery consists of two 
7-centimeter (2.76-inch) Uchatius boat (and field) guns, sixteen 3- 
pounder R. F. G., and two 8-millimeter (0.315-inch) machine guns. Of 
these, two 3-pounders and the two machine guns are in the military 
tops. Ten of the 3-pounders are mounted on the upper deck, which 
covers in the armored inclosure containing the 5.9-inch guns, and also 
extends over the remainder of the superstructure. The guns and 
ammunition hoists are operated by electric power. The ammunition 
for the heavy guns and auxiliary battery is provided through separate 
armored tubes. 
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Protection. — The protection to floatation consists primarily of a par- 
tial water-line belt 6 feet 11 inches wide, extending 3 feet 11 inches 
below water, and rising 3 feet above it. This belt extends aft from the 
stem (where it curves down slightly, but does not reach within two or 
three feet of the point of the ram), for about five-sixths of the length 
of the ship, to a point well abaft the after barbette, where it ends in 
an 8-inch thwartship armored bulkhead. The thickness of the belt is 
10.63 inches over the middle body, tapering to 5 inches at the forward 
and 8 inches at the after end. Above this belt there is a flat, protective 
deck 1.6 inches thick, and abaft it a protective deck 2.35 inches thick 
and nearly flat. Above the water-line belt the side armor, 3.15 inches 
thick, extends from the after end of the belt to a short distance beyond 
the forward barbette. The ends of the side armor are joined by thwart- 
ship bulkheads of the same thickness, thus forming a central armored 
citadel extending to the level of the main deck. Above this still, on 
the main deck, there is a bottle-shaped armored inclosure, with sides of 
3.15 inches thickness, forming part of the superstructure and contain- 
ing and protecting the 5.9-inch guns. The narrow end of this inclosure 
extends forward to the base of the military mast. Forward and abaft 
the superstructure are the barbette towers for the heavy guns. They 
are plated with 9.8-inch armor, vertical, circular in horizontal section, 
and surmounted by turrets, of which the forward one has a thickness of 
7.9 inches and the after one 5.1 inches. There are two conning towers, 
the forward one 7.9 inches thick, the after one 3.9 inches. The whole 
weight of armor carried is about 1,700 tons. 

Motive power. — ^The engines are twin-screw, triple-expansion, designed 
to develop 6,000 I. H. P. with natural draft and 8,500 I. H. P. with 
forced draft. The corresponding expected speeds are 16 and 17.5 
knots. The coal capacity is 500 tons and the estimated steaming radius 
is 3,000 nautical miles at 10 knots. The engines are building at the 
Stabilimento Tecnico Triestino. 

Dimensions. — Length between perpendiculars, 306.1 feet; extreme 
breadth at the water line, 55.78 feet; mean draught, 20.83 feet; displace- 
ment, 5,550 metric tons (5,462 tons of 2,240 lbs.) 

STEAM TRIALS, 
K1I8EBIN UND KONIGIN MABU THEBE8IA. 

(Page 357, No. VIII; 45, No. X; 146, No. XII.) 

This lightly armored cruiser finished her steam trials during the 
latter part of 1894. They consisted of a run with natural draft for 6 
hours and one with forced draft for 4 hours. On the former, the mean 
speed was 17.13 knots with 104 revolutions and 5,880 I. H. P. On the 
latter, with an air pressure of 1.5 to 2 inches, the mean speed was 19.349 
knots with 119 revolutions and 9,755 I. H. P. The maximum speed 
attained during the forced-draft trial was 19.9 knots with 123 revolu- 
tions and 10,300 I, H. P. 
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« 

TORPEDO BOATS, 

Six first-class boats are to be built, at an estimated cost of $520,830. 
One of these has been ordered of Messrs. Yarrow & Go., Poplar, Eng- 
land. The length will be 148 feet and the beam 14.75 feet. Yarrow 
water-tube boilers will be fitted. 

BRAZIL. 

The new program of construction is said to include two small coast- 
defense vessels, three torpedo vessels, and two light- draught armored 
vessels; with the possible addition of one or more cruisers and torpedo 
boats. 

VESSELS PROPOSED, AUTHORIZED^ OR BUILDING. 

TWO COAST-DEFENSE YES8ELS. 

« 

These have been ordered of the Soci^t^ des Forges et Ohantiers de 
la M^diterran6e, at La Seyne, Prance; but at last accounts work upon 
the second one had not been commenced. The principal particulars of 
the design of the two vessels are: 

Armament. — Four 24-centimeter (9.4-inch) guns, mounted in pairs in 
turrets forward and affc; two 6-inch rifled howitzers; four 12-centimeter 
(4.7-inch) E. F. G.; two 12-pounder E. F. G.; six smaller rapid-fire 
guns. 

Protection. — Armor belt, protective deck, and thick gun shields. 

Motive power. — ^Twin-screw, triple-expansion engines designed to 
develop 2,650 I. H. P. with natural draft and 3,400 I, H. P. with forced 
draft; the corresponding speeds are estimated to be 13 and 14 knots. 

Dimensions. — Length, 267.3 feet; beam (extreme), 47.9 feet; depth, 
22.6 feet; draught aft, 13.12 feet; displacement, 3,112 tons. 

THBEE TORPEDO TE8SELS. 

Building at the yard of the Germania Company, Kiel. They were 
ordered in the latter part of 1894. The displacement is about 1,000 
tons and the estimated speed at least 22 knots. 

VESSELS RE-ARMING, REFITTING, ETC. 

RIACHUELO. 

The very extensive refit of the second-class battleship Ei<ichuelo, 
5,791 tons, has been completed at the yard of the Soci^t^ des Forges 
et Chantiers de la M^diterranee, La Seyne, France. It included the 
installation of ten new main boilers, one new auxiliary boiler, thorough 
repairs to engines, and a new auxiliary armament of rapid-fire guns 
and torpedoes, in addition to the repairs and alterations in the hull. 
All the rigging and the old fore and mizzen masts have been removed 
and the mainmast has been cut down and fitted with a derrick for 
handling the boats. Two military masts replace the old fore and miz* 
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zen masts. Each carries two tops for rapid-fire and machine guns, and 
search lights. The after mast carries the search-light platform. A 
spiral iron stairway encircles each mast and gives access to the tops. 
The ammunition hoists are inside the masts. The electric plant and 
fittings are wholly new. The sheathing of wood and copper was 
removed, repaired, and replaced. One 11-meter (36-foot) third-class 
torpedo boat has been placed on board. 

The new auxiliary armament consists of six 12-centimeter (4.7 inch) 
and twenty-four smaller E. F. G. and machine guns^ and five Ganet 
torpedo tubes, four in broadside and one in the stern. 

YIXTE E qUATBO DE HAIO. 

(See Aquidaban, page 120, No. IV; 82, No. V; 379 and 410, No. XIII.) 

This small battleship is to be thoroughly refitted and supplied with 
a new battery. She was formerly called the Aquidaban^ but her name 
was changed upon her arrival in Eio de Janeiro Harbor (May 24, 1894), 
after having been torpedoed and recaptured from the rebels. 

BULGARIA. 

An appropriation of about $4,866,000 was sanctioned by the Govern- 
ment, a year or more ago, for the establishment of a navy; but beyond 
repairs to the Krum^ which has been fitted as the royal yacht, nothing 
is known to have been done. 

CHILE. 

VESSELS PROPOSED, AUTHOEIZED, OR BUILDING, 

It is reported that the Chilean Government proposes to increase the 
navy by the acquisition of three large vessels. One of these, a very 
fast cruiser of about 6,000 tons, is said to have been ordered from Sir 
W. G. Armstrong, Mitchell & Co., Limited, probably an improved Blanco 
Uncalada (p. 147, No. XII; 9, No. XIII,) with higher speed and greater 
'protection, particularly to the battery. 

VESSELS SOLD. 
ESMERALDA. 

This protected cruiser was Sold to Japan through the agency of cer- 
tain Ecuadorian Government officials. She stopped at Honolulu on 
her way to Japan, and was then flying the Ecuadorian flag. 

CHINA. 

The record of the Chinese navy for the past year has been a disas- 
trous one. The only additions are four new first-class torpedo boats. 
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VESSELS LOST D USING THE WAS. 

Tbe losses include nearly the whole effective fighting material of the 
navy, and are as follows: 



Name. 



Type. 



; Dtsplace- 
I ment. 



Where and how loet. 



Chenynen. 
Ting ynen . 




Pingyuen | Coast-defense vessel.. 

Laiyuen do 



Ejng ynen 

Tsi ynen (Chi yoen) 

Chih yuen 

Ching yiien 

Chaoyong 



Koang Ida. 



do 

do 

Protected croiser 

do 

PartiaUy protected 

cruiser. 
do 



Ynngwei do 

Knang yi do 



Kuang ping do 

Wei yuen , Cruiser 

Tsaokiang Dispatch vessel 

I 

Mei yuen Gunvessel 

Chen pien do 

Chen pei do 

I 
Chen Chung < do 

Chen nan do 



Chen tung. 
Chen si 



.do 
.do 



7,430 
7,430 
2.600 
2,900 
2,900 
2,355 
2,300 
2,300 
1,350 

1,296 

1,350 
1,030 

1,030 
1,300 
600 
558 
440 
440 
440 
440 
440 
440 



' Captured at Weihaiwei. 
Torpedoed and sunk at Weihaiwei. 



Captured at Weihaiwei. 

Torpedoed and sunk at Weihaiwei. 

Sunk off the Yalu. 

Captured at Weihaiwei. 

Sunk off the Yalu. 

Sunk at Weihaiwei. 

Destroyed off the Yalu. 

Ron ashore near Port Arthur, Sept. 17; 

destroyed, Sept. 23. 
Destroyed off the Yalu. 
Run ashore near Asan and destroyed, 

.July 25. 
Captured at Weihaiwei. 
Torpedoed, Feb. 5. 
Captured at Asan, July 25. 
Captured at Ninchwang. 
Captured at Weihaiwei 

Do. 

Do. 

Do. 

Do. 

Do. 



TOBPEDO BOATS, 

Since the conclusion of the China- Japan war four first-clpfis torpedo 
boats have been received from the F. Schichau Company, of ElbiDg, 
Germany. These boats were completed too late for delivery before the 
declaration of war. On their recent steam trials the speeds attained 
were from 24 to 24.75 knots. 

The number of Chinese torpedo boats lost during the war has not 
yet been definitely ascertained. Two attempted to escape from Port 
Arthur; one was sunk by the Japanese boats and one was beached 
and destroyed. Six were captured by the Japanese at Weihaiwei and 
five or six were destroyed. 

DENMARK. 

The naval budget amounts in all to 7,635,415 kroner ($2,046,291.22). 
In the ordinary charges the sum of $321,600 is appropriated — for con- 
tinuing work on the coast-defense vessel Skjoldj $195,640; for building 
a first-class torpedo boat, $99,160; and for beginning work on a new 
armored vessel, $26,800. In the extraordinary charges the sum of 
$20,100 is allotted to the building of a mining vessel and a submarine 
mine defense of Copenhagen, $20,368 for the repair of ships, and 
$98,088 for armaments. 



DENMARK, ECUADOR, FRANCE. 
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VESSELS LA UNCHED. 
HEIMDAL. 

(Page 55, No. XI.) 

The protected cruiser Heimdal was launched at Copenhagen August 
31, 1894. The hull is of steel, with double bottom and other water-tight 
subdivision. The estimated cost is $536,000. 

Armament. — Two 12-centimeter (4.7-inch) B. F. G., four 6-pounder 
R. F. G.^ six machine guns; four torpedo tubes. 

Protection. — Protective deck, 1.5 inches thick; gun shields. 

Motive power. — Twin-screw engines, designed to develop 3,000 1. H. P. 
with forced draft; corresponding estimated speed, 17.5 knots. Coal 
capacity, 125 tons. 

Dimensions. — Length, 257.5 feet; beam, 27.5 feet; mean draught, 11.3 
feet; displacement, 1,280 tons. 



ECUADOR. 

The small Ecuadorian gunboat Sucre blew up, fron^ an unknown cause, 
during the latter part of May, 1895. The commander and 14 men were 
killed and 17 others injured. 

FRANCE. 

Budget^ 1895. — ^The total amount appropriated for the fiscal year 
beginning January 1, 1895, was 270,366,217 francs ($52,180,680), an 
increase of $676,405 over the appropriations for the previous year. 
The amount set apart to be expended in 1895 on vessels building and 
authorized was $16,618,174. 

Seventeen new vessels will be begun during the year. When they 
are in hand, France will have 76 ships and torpedo boats on the stocks, 
in dry docks (building), or on trial, distributed as shown in the follow- 
ing table : 



Glass of ship. 



Battleships 

Coast-defense vessels 

First-class cruisers 

Second-class cruisers 

Third-class cruisers 

Torpedo-depot ships 

Torpedo vessels 

Dispateh vessels •- 

Gun vessels 

First-class torpedo boats. 

Smaller torpedo boats 

Submarine boat 



Govern- 
ment 
dock- 
yards. 



7 
1 
3 
6 
2 
1 



Total. 



23 



Private 
yards. 



2 
2 
5 
4 
3 
1 
2 



1 

7 

26 



Total. 



9 
3 
8 

10 
5 
2 
2 
2 
1 
7 

26 
1 



53 



76 



2418—^0. 14- 
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NOTES ON SHIPS AND TORPEDO BOATS. 



Estimates^ 1896. — ^The total amoaut of the estimates for 1896 is 
272,614,898 francs ($52,614,676.31). The program of new construction 
to be laid down in 1896, according to the ten-year scheme [see p. 27, 
No. XI), is to be modified like that of previous years. Battleship A^ 
and torpedo vessel M^, belonging to the original program of 1896, 
have been delayed a year. Battleship A^ (the Henri JT, belonging to 
the 1894 schedule) will at last be laid down. The number of first-class 
torpedo boats (sea-going type) has been reduced from three to one, and 
the number of first-class boats of a smaller type are reduced from six 
to two. 

The new program as presented to the Chamber, May 14, 1895, is as 
follows : 



Vessela. 



BCBOPEAN SQUADRON. 

Battleship A« (Henri IV) 

First-class cruiser !)■ 

Large torpedo vessel M> 

First-class torpedo boat Ni' 



COAST DEFENSE. 

Torpedo vessel M* 

First-class torpedo boats P«, P* 



Where to be bailt. 



Private yard. 

do 

— ,.do .-.."... 
do 



Private yard. 
do 



FOBBION FLEET. 

Firat-class cruiser C • 

Secoud-class cruiser B» 

Third-class cruiser K' 

Station dispatch vessel S* ' Toulon Navy- Yard 

Gun vessel T* Private yard 

Total 



Toulon Navy-Yard 

Cherbourg Navy- Yard . . 
Bochefort Navy- Yard.. 



Estimated 
cost. 



$3, 531, 90U 

3,184,500 

482,500 

231,600 

289,500 
138,960 

3, 126, 600 

1,476,450 

772,000 

445,830 

220,020 



13,899,860 



VESSELS PROPOSED, AUTHORIZED y OR BUILDING. 

Of the vessels mentioned on page 47, No. XIII, the battleship Henri 
IV and protected cruiser J^' will be laid down in 1896; protected 
cruisers U^ and G^ and dispatch vessel TT^ will not be laid down until 
after 1896. 

GAUL0I8 (A 7). 

The keel of this first-class battleship of 11,260 tons, a sister ship in 
all essential respects to the Charlemagne and Saint LouiSy will be laid 
down on the Charlemagne's slip at Brest when that ship is launched in 
the autumn of 1895. The engines of the GauloiSj like those of the 
Charlemagne, will be built at Creusot. It is expected that she will be 
completed in 1900. 

JEAITNE D'ABC (0). 
(Page 153, No. XII; 47, No. XIII.) 

Orders were issued in May, 1895, for this vessel to be laid down at 
Toulon. Her design is believed to be similar in all respects to that of 
the J)^Untreca9teauxj fully described on page 46, No, XIII, 
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CBOISEUB8 C0R8AIBES. 

These first-class protected cruisers take their temporary name as 
well as their general character from our Columbia and Minneapolis, 
which were jocularly called '^Firate^^ and '^'Corsair^^ during the periods 
in which they were officially styled cruisers '^No. 12^ and "JVb. 13.^ 
One will be built by the Forges et Chantiers de la M^diterran^e at La 
Seyne and the other by the Ateliers et Chantiers de la Loire at Nantes. 
They will not be exactly alike, but will resemble each other in all prin- 
cipal features. 

Armament, — ^Two 164.7-millimeter (6.48-inch) guns, one forward, one 
aft; six 138.6-millimeter (5.46-inch) E. F. G., four on the main decji in 
redoubts and two on the upper deck, the latter having arcs of fire of 
180 degrees, from right ahead to right astern; ten 3-pounder E. F. G. 
Torpedo tubes will not be fitted. 

Protection. — ^Protective deck of polygonal section, made up of plates 
of 24 and 15 millimeters, giving a total thickness on the slopes of 39 
millimeters (1.28 inches). There will be no splinter deck. The thick- 
ness of the redoubt armor over the 5.46-inch guns is 1.77 inches, and 
the guns are fitted with shields like those on the Pothuau. The two 
upper 5.46-inch guns will have 1.77-inch shields. The thickness of the 
conning tower will be about 8 inches. Torpedo nets will not be carried. 

Motive power. — Vertical, triple-screw engines of about 24,000 I. H. P. 
The contract speed requirements are 23 knots with forced draft, but 
without closing the fire room and with a combustion not to exceed 30.6 
pounds of coal per square foot of grate per hour; with natural draft, 
20 knots during 24 hours with a combustion of 18.4 pounds per square 
foot. The coal capacity is to be about 1,500 tons, or sufficient to give 
a steaming radius of 7,500 nautical miles at 12 knots. 

Dimensions. — Length not to exceed 436 feet (probably about 425 feet) ; 
beam about 58 feet; draught not to exceed 24.6 feet; displacement, 
8,000 to 8,500 tons. 

PROTET (E«). 

This second-class cruiser is to be given out to contract during the 
summer of 1895 and completed in 1898. The hull is of steel, sheathed 
with wood, and coppered, as she is intended chiefly for colonial service. 
The approximate characteristics are : 

Armament. — Four 164.7-millimeter (6.48-iach) guns; ten 100-milli- 
meter (3.9-inch) E. F. G.; ten 3-pounder E. F. G.; and four 1-pounder 
E. F. G. Two torpedo tubes will be fitted. 

Motive power. — Vertical engines; Belleville boilers; designed L H. 
P., 9,000; estimated speed with this power, 19 knots. Coal supply, 571 
tons; steaming radius^ 6,000 nautical milea at 10 knots, and 1,000 miles 
at ftUl speed, 
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Dimensions. — Length, 331.4 feet; beam, 44.62 feet; displacement, 
about 4,000 tons. 

The estimated cost is $1,588,993, and the complement 14 officers and 
370 men. 

TH1RD-€LASS CRUISERS K> AKD K«. 

These two third-class cruisers are to be built for colonial service. 
The hull is of steel, sheathed with wood, and coppered. They will be 
built by contract and are to be completed in 1896. The estimated cost 
is $831,328.78 each. The principal characteristics are said to be: 

Armament. — Four 138.6-millimeter (5.46 inch) guns; five 65-millimeter 
(2.56-inch) E. F. G.; and eight 1 pounder E. F. G. 

Motive power. — D'Allest boilers; twin-screw engines of 3,150 I. H. P.; 
estimated speed, 16 knots. Coal capacity, 270 tons; steaming radius, 
5,000 nautical miles at 10 knots, and 1,350 miles at full speed. 

Dimensions. — Length, 246 feet; beam, 35.5 feet; displacement, 1,756 
tons. 

The complement will be 13 officers and 186 men. 

SMALL STEEL CRUISER. 

It was reported last summer that a small steel cruiser, of exceptional 
speed and coal endurance, was to be laid down at Brest. The speed, 
with forced draft, was to be 23 knots. Armament to consist of ten 
100-millimeter (3.9-inch) and twelve 3-pounder E. F. G. Pole masts 
without military tops were to be fitted. 

No further information concerning this vessel has transpired, and it 
is supposed that the project, if project there was, has been abandoned. 

KERSAINT (S3). 

This station dispatch vessel is to be built at Toulon dockyard and 
completed in 1897. The hull is of steel, sheathed with wood and cop- 
pered. The estimated cost is $464,587.28. Through an error in copy- 
ing, the name of Raymond was assigned to this vessel in the last 
annual. {See p. 45, No. XIII.) The principal characteristics are: 

Armament. — One 138.6-millimeter (5.46-inch) gun; five 100-millimeter 
(3.94-inch) E. F. G.; seven 1-pounder E. F. G. 

Motive power. — Single-screw engines of 2,200 I. H. P.; estimated 
speed, 15 knots. The coal capacity is 200 tons, and the steaming radius 
at 10 knots, 4,000 nautical miles. 

Dimensions. — Length, 223 feet; beam, 36 feet; displacement, about 
1,243 tons. 

VESSELS LA UNCHED. 
CARjrOT. 

(Page 27, No: IX ; 31, No. X.) 

This first-class battleship was launched at Toulon dockyard July 12, 
1894. She was laid down in 1891 as the Lazare Carnot, but after the 
assassination of the late President Carnot it was decided to call her 
the Carnoty in remembrance of him as well as of his grandfather. 
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The hull is of steel, without sheathing, and the vessel is, in all essen- 
tial particulars, a sister ship to the Charles Martel. Two military masts 
are fitted and there are two smoke pipes. The following are the prin- 
cipal characteristics : 

Armament. — Two 305-millimeter (12.01- inch) L/45 guns, mounted 
singly in closed turrets on the midship line forward and aft; two 274.4- 
millimeter (10.81-iuch) L/45 guns in waist turrets on each side; eight 
138.6-millimeter (5.46-inch) guns mounted singly in closed turrets (see 
Protection for positions of small turrets) ; six 65-millimeter (2.56-inch) 
R. F. G. on the upper and bridge decks; eight 3-pounders in the lower 
tops, and eight 1-pounders in the upper tops. The axis of the forward 
305-millimeter gun is 26.17 feet above the water line and that of the 
after one 19.6 feet when the vessel is at her designed load draught; 
the height of the 274.4-millimeter guns is about the same as that of the 
after 305-milli meter. 

Six torpedo tubes are fitted, of which four are above water. 

Frotection, — The protection consists of a thick water-line belt, 
coff'erdam belt, twelve closed turrets, conning tower, protective deck, 
and splinter deck. The water-line belt is continuous from stem to 
stern ; it is 17.7 inches thick at the upper edge over the middle body, 
tapering to 9.8 inches at the lower edge, and it is reduced in thickness 
at the upper edge to 13.78 inches forward and 12.2 inches aft; this 
water-line belt is about 6.5 feet wide and rises about 1.5 feet above 
water. The cofferdam belt also extends from stem to stern, rising 
directly above the thick belt; it is 4 feet wide and of a uniform 
thickness of 3.94 inches throughout. The small turrets are 3.94 inches 
thick and arranged as follows : One on each side of the forward 305- 
millimeter turret, but a little abaft and below it; one on each side of 
the after 305 millimeter turret, but a little forward and below it; one 
on each side (forward and abaft) the 274.4-millimeter turrets, but a 
little inboard and below. them. The protective deck, above the water- 
line belt, is 2.76 inches thick. The splinter deck is of ordinary heavy 
plating. 

Motive power. — Triple- expansion, vertical, twin-screw engines of about 
10,000 I. H. P. with natural draft, and 13,500 with forced draft; the 
corresponding estimated speeds are 1 7 and 18 knots. Steam is supplied 
by 24d'Allest boilers. The coal supply is 670 tons; total capacity, 790 
tons. The steaming radius, with all coal on board, is 4,000 nautical miles 
at 10 knots, or 800 miles at maximum speed. 

Dimensions. — Length on water line, 380.6 feet; beam, 70.5 feet; mean 
draught, 26 feet; displacement at this draught, 11,988 metric tons (11,800 
tons of 2,240 pounds). 

BBUIX. 

(Page 341, No. VITI ; 27, No. IX ; see plate of Chasaeloup-Lauhat faciog page 47, No. XIII. ) 

This lightly armored cruiser was launched at Kochefort, August 3, 
1894. She is a sister ship to the Chanzy, LatoucheTrevilley and Amiral 
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Charner. The hnll is of steel, onsbeathed. Two military masts are 
fitted, each carrying three tops. The estimated cost is $1,894,102. 

Armament — ^Two 194-millimeter (7.64-inch) guns in closed turrets 
(one forward, one aft) on the fore and aft midship line; six 138.6-milli- 
meter (5.46-inch) guns in turrets supported by sponsons, three each side 
(owing to the tumble home of the upper works these sponsons do not 
project beyond the side of the ship at the water line) ; four 65- millimeter 
(2.56-inch) R. F. G.; six 3-pounder R. F. G., and six 1-pounder R. F. G. 
Five torpedo tubes are fitted, two forward, one on each beam, and one 
in the stem. The turrets are balanced, of Canet model, and all opera- 
tions of loading and training are performed by electric power, but aux- 
iliary hand gear is also fitted. 

Protection, — The protection to the hull consists of a broad belt of 
armor, 3.62 inches thick, extending completely around the ship from 
well below the water line to a considerable distance above it; a curved 
protective deck, 1.97 inches thick on the slope and 1.57 inches on the 
flat; lastly, a cofferdam for obturating material rising 3 feet 11 inches 
above the water line. A splinter deck of heavy plating is fitted above 
the machinery space below the protective deck. The armor of all the 
turrets is 3.62 inches, and the armored shelter, or conning tower, is of 
the same thickness. 

Motive power. — Two vertical engines of 8,700 maximum I. H. P. with 
forced draft. The estimated speeds are 17 knots with natural draft 
and 19 knots with forced draft. Steam is furnished by 16 Belleville 
boilers. The coal supply is 406 tons. 

Dimensions. — Length over all, 374 feet; on the water line, 347.75 feet; 
beam, 45.91 feet; mean draught, 19.17 feet; draught ait, 19.67 feet; 
displacement, 4,745 metric tons (4,670 tons of 2,240 pounds). 

DESCARTES. 

(Page 28, No. XI ; 154, No. XII.) 

This second-class protected cruiser (see fig. 2) was launched at the 
works of the Society des Ateliers et Chantiers de la Loire, Kantes, Sep- 
tember 27, 1894. The contract for the construction was signed August 
29, 1892 ; contract time, thirty- three months. The keel v/as laid in Janu- 
ary, 1893. The arrangement of the battery and other details are shown 
in the accompanying plans. The principal characteristics are: 

Armament. — Four 164.7 -millimeter (6.48-inch) guns in waist sponsons, 
two on each side; ten 100-millimeter (3.9-inch) R. F. G., of which two are 
on the forecastle and two on the poop; ten 3-pounder R. F. G.; four 
1-pounder E. F. G, Two torpedo tubes are fitted. 

Protection. — Curved protective decks (see fig. 2, midship section), 1.92 
inches thick on the slope and 1.38 inches thick on the flat over the mid- 
dle body, and 0.97 inch thick on the flat and slope alike at the ends, 
where the crown of the deck is much less. The conning tower has a 
maximum thickness of 3.9 incbes; the shields of the 10 and 16 centi- 
meter guns, 2.8 inches; and the communication and loading tubes 
3.3 inches. 
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Motive power. — Two vertical triple-expansion engines, designed to 
develop 8,500 I. H. P. with forced draftj 16 Belleville boilers, carrying 
steam at 240 pounds; estimated speed with forced draft, 19 knots. 
Coal supply at load draught, about 600 tons; total coal capacity, about 
800 tons. Steaming radius with full coal supply, 8,000 nautical miles 
at 10 knots. 

Dimensions. — Length between perpendiculars, 316.9 feet; beam, 42.32 
feet; mean draught, 19.72 feet; displacement, 3,940 tons (4,000 metric 
tons). 

SURPRISE. 

(PageSO, No. XI.) 

This gunboat is building at the yard of Messrs. A. Kormand & Co., 
Havre, where she was launched April 24, 1895. The hull is composite, 
with steel top sides. The wood planking, in two thicknesses, is carried 
up from the keel to a point about halfway from the water line to the 
main deck; from this point up the top sides have steel plating without 
wood sheathing. The bottom is coppered. Three masts will be fitted, 
to give moderate sail power. The estimated cost is $240,864. 

Armament. — Two 100-millimeter (3.9-inch) R. F. G.; four 65-millimeter 
(2.56 inch) R. F. G.; four 3-pounder R. F. G. 

Motive power, — Single-screw, vertical triple-expansion engine, de- 
signed to develop 650 I. H. P. with natural draft and 850 with forced 
draft. Maximum estimated speed, 13 knots. The coal supply is 73 
tons. 

Dimensions. — Length between perpendiculars, 183.76 feet; beam, 24.6 
feet; depth amidships, 13.9 feet; draught forward, 8 feet; draught aft, 
12.25 feet; displacement, 613 tons (623 metric tons). 

BRAYE, INVINCIBLE, INFERNALE, TlttlLANTE, E8PIE0LE, ^VLATANTE, IMPETUEUSE, 
INSOLANT, PRtiCIEUSE, Z^L^E, RUS^E, AKD P0UR8UIYAXTE. 

These are river gunboats, for service in Madagascar, and of the same 
type as the Opale (p. 30, No. XI), which was employed in the Dahomey 
campaign. They are all of the same general design {see fig. 3), but 
the first fbur^ built by the Soci^t6 des Ateliers et Chantiers de la 
Loire, have a slightly greater draught of water and displacement with 
increased engine power and speed. The second four, built by the 
Soci6t6 des Forges et Chantiers de la M^diterran^e at the Graville 
yard (Havre), and the last four by the same company, at La Seyne, 
have the same dimensions. They are all built in six water-tight sec- 
tions for convenience of transport. 

Armament.:— Two 1-pounder R. F. G. on the upper deck. 

Protection. — Conning tower and gun shields. 

Motive power. — Two simple engines of 50 I. H. P. (for the last eight), 
driving a single stern wheel. Estimated speed, 6.5 knots. 

Dimensions. — Length, 82 feet; beam, 18 feet; draught, 15.7 inches. 
For the first four the draught is 20.4 inches. 

The Precieusej Uspiigle, and several others have had their steam trials, 
which were successful in all respects. They have all been launched. 
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STEAM TRIALS. 



BBEXKUS. 



(Page 31, No. XI.) 



The steam trials of the Brenntis took place in September, 1894, and 
a speed of 15.7 knots was made. DnriDg the trials it was discovered 
that the heel was unnsnally great with the battery trained abeam, and 
there was other evidence to canse grave donots of her adequate sta- 
bility. Subsequent experiments confirmed these doubts, and it was 
decided that a weight of at least 500 tons must be removed. To 
accomplish this, orders were given to take out one military mast and to 
lower the superstructure. This work is now in progess. 

Similar alterations are being carried out on the battleship Magenta^ 
and have been completed in the Hoche. 

The Brennvs has been severely criticised by leading naval authori- 
ties, chiefly on account of her small coal supply and the excessive 
weight of the ammunition tubes and hoists for the 16-centimeter guns. 
It is asserted, however, that in spite of her defects she is one of the 
most formidable fighting ships in the world. 



JEHH1PE8, TALHT, AND B0UYINE8. 

(Page 32, No. X; 32, No. XI.) 

The results of the final trials of the Jemmapesj which took place in 
the summer and autumn of 1894, are as follows: 



Maximum 

power, 

forced 

draft. 



I. H.P 

Boiler pressure 

Number of boilers used 

Heating surface '. square feet . . 

Grate area do 

Coal per square foot of grate pounds. . 

Coal per I. II. P. per hour do 

Moan speed knots. . 



Reduced 
speed, 

natural 
draft. 


Normal 

power, 

natural 

draft. 


2,219 


7,760 


179 


201.5 


8 


16 


10, 862 


21, 624 


323 


646 


11 


23.7 


1.354 


1.804 


11 







9, 201. 3 

203.6 

16 

21, 624 

646 

32.5 

2,077 

16.7 



The contract speed and I. H. P. were 16.5 and 8,500 respectively. 

The Valmy has also completed her trials satisfactorily, attaining a 
speed of 16.7 knots with 112 revolutions. 

The Bouvines has had a preliminary trial, but her ofl&cial trials have 
not yet been completed. 

DUPOY DE LdXE. 

(Page 312, No. VII; 35, No. XI; 50, No. XIII.) 

After the changes referred to on page 50, No. XIII, had been com- 
pleted, this ship, iu February, 1895, began her preliminary trials, 
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attaining a speed of 18 knots, with 120 (average) revolutions. Later, 
on her final trials, during fine weather and in a smooth sea, the mean 
speed developed over the measured mile was 19.8 knots, with about 
13,000 I. H. P. 5 the highest speed attained was 20.4 knots. The mean 
revolutions of the central screw were 135, and of the side screws 138 
and 140. During the 24-hour natural-draft trial the average 1. H. P. 
was 6,250, speed 17 knots, and the consumption of coal per I. H. P. per 
hour 1.8 pounds. This trial was designed to test her coal consump- 
tion, and no attempt was made to develop her full capabilities under 
natural draft. 

LATOCCHE-TBliyiLLE. 

(Page 27, No. IX; 156, No. XII; 240, 241, No. XIII.) 

This vessel was fitted with twelve Belleville boilers, with fires urged 
by a new system of induced draft. The steam trials were begun in the 
summer of 1894. After the preliminary trials it was seen that it was 
impossible to attain the I. H. P. expected with the induced-draft sys- 
tem employed, and several months were spent in changing to the 
old system. 

In December, 1895, the preliminary trials were again undertaken, 
only 6,300 I. H. P. being obtained, while 8,000 I. H. P. were required. 
The machinery worked smoothly enough, but the ventilation was defect- 
ive and the temperature in the fire rooms during the trial intolerable. 
During another trial which followed the contract I. H. P. was reached 
with a resulting speed of 17.5 knots. 

Further modifications were made with a view of improving the ven- 
tilation, and on her last official forced-draft trial she made 18.16 knots 
with 8,450 I. H. P. During a previous trial she made 17.5 knots, with 
7,400 I. H. P. On March 4, 1895, she made a 24-hour run at about 
two-thirds power; the mean speed was 16.84 knots, revolutions 110, 
I. H. P. 5,250. These trials were regarded as satisfactory and she was 
accepted. 

FRIANT AND CHASSELOUP-LAUBAT. 

(Page 32, No. X; 156, No. XII; 47 (plate), No. XIII.) 

In September, 1894, a natural-draft trial of the Friant of 10 hours' 
duration gave approximately 17.5 knots with 6,000 I. H. P. During 
the course of her trials a speed of 19.7 knots was obtained. In Decem- 
ber, with an I. H. P. of 3,500, the speed was 15 knots, the consumption 
of coal per horsepower per hour being 1.46 pounds. On a further trial 
for 6 hours the engines developing 1,650 I. H. P., the mean speed was 
11.8 knots. On the 15th of March, 1895, a forced-draft trial was con- 
cluded, which was regarded as satisfactory. There was a heavy sea on, 
but the mean speed developed was 18.8 knots; maximum, 19.3; the 
I. H. P. 9,503, which is 603 above the contract; revolutions, 126; coal 
consumption i)er I. H. P. per hour, 2.01 pounds. A few days later in a 
24-hour run, at about three-fifths power (twelve boilers out of twenty), 
the results were: Speed, 17.1 knots; I. H. P., 6,000; coal per I. H. P. 
per hour, 2.27 pounds. 
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The Ghasseloup-Laubat has been undergoing trial since last iN'ovem- 
ber, when, during one of her first experiences, a speed of 17.5 knots 
was obtained in a rough sea. In December, with eighteen boilers, she 
made 18.25 knots, the I. H. P, exceeding the expected 9,000. In March, 
1894, a speed of 18.77 knots was made with 125.7 revolutions and a coal 
consumption of 809 grams (1.78 pounds) per horsepower per hour. 

Several changes are being made in the vessels of this class. Owing 
to addition of weights in the upper works while building the displace- 
ment was unduly increased and the stability too much reduced. To 
remedy this state of afiairs certain fittings have been removed. The 
two military masts, carrying fighting tops with rapid-fire guns, have 
been cut down to the level of the bridge and two light signal masts 
replace them. The broadside and stern torpedo tubes, with all their 
gear, torpedoes, one air-compresser, etc., have been removed, and other 
changes tending to lighten the vessel have been or are being carried 
out. When the alterations are finished it is hoped that the speed of 
19 knots, for which the vessels were designed, will be readily attained. 

Liirois. 

(Page 28, No. XI; 49, No.Xni.) 

The Linois had satisfactory preliminary trials in April, 1895. The 
speed developed was 17.2 knots with 137.5 revolutions. 

FLEUBU8. 

(Page 28, No. IX; 156, No. XII.) 

Since the beginning of her trials, in the summer of 1894, continual 
trouble has been experienced with the boilers of this vessel on account 
of various defects. On her last trial, December 4, 1894, leaks and 
other signs of weakness were developed to such an extent in her 
boilers that new ones were decided to be necessary. This work has 
been taken in hand. 

The Fleurus has been severely criticised as being out of date before 
completion, as lacking in speed, and as having a crowded emplacement 
of battery. 

D'IBERTILLE AND CA88INI. 

(Page 29, No. XI; 50, No. XIII.) 

The following table gives results of the final trials of the torpedo 
vessel DUhervilley 925 tons : 



Date. 


Duration. 


I. H. P. 


Revolu- 
tions. 


Mean 
speed. 


Coal 
consump- 
tion per 
I. H. P. 


1894. 
Jnne 16 


6 hours 


1,800 
3,313 
4,400 
5,060 


207.6 
258 
280 
292.3 


15.82 
19.3 
20.7 
21.61 


1.33 




f 18 hours 


1 1.85 


June 29 and 30 


24-hour run < , , 

i hours 




Julv27 


4 hours 16 minutes 


2.16 
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The trial was highly satisfactory in every respect. 

The preliminary trials of the Cassini were unsatisfactory, owing to 
troubles with the boilers. A speed of 20 knots, with 150 revolutions, 
was reached before the trials were given up. The I^Iberville had a 
similar experience in the March preceding the date of the very success- 
ful trials whose results are recorded above. 

VESSELS RE-ARMING, REFITTING, ETC. 

REDOUBTABLE. 

This old battleship has undergone extensive repairs; new boilers, 
a new battery, and other changes. The mean results of the steam trial 
upon the completion of her refit were: I. H. P., 4,662; speed, over 13 
kuots. The maximum speed attained is said to have been 15.4 knots, 
0,6 of a knot more than on her trial when new. 

CECILLE. 

(Page 80, 202, No. V; 313, No. VII; 342, No. VIII; 29, No. IX; 36, No. X.) 

This large protected cruiser has had an extensive refit. This has 
included new boilers, an entire new battery, and other important 
changes. The old masts have been removed and replaced by military 
masts. On her steam trial, following the completion of her refit, a 
speed of 19.5 knots was obtained with 97 revolutions and an I. H. P. 
of a little over 10,000. 

D174{UE8NE AND TOUBYILLE. 

These old-type unprotected cruisers of 5,743 tons have been refitted, 
receiving new boilers, thorough repairs to the engines, and a new arma- 
ment. The latter consists of seven new-type 164.7-millimeter (6.48- 
inch) guns, fourteen 138.6-millimeter (5.46-inch) R. F, G., and eight 
37-millimeter revolving cannon. On their steam trials after refit the 
Ihiquesne attained a speed of 16.2 knots and the Tourville about 16. 

TORPEDO BOATS, 

The budget for 1895 provides for the following: First-class boats 
Mangini and Tenare; estimated cost, $127,283 each. First-class boats 
p2o^ P2i, P», p23^ p24; estimated cost, $80,097.80 each. Second-class 
boats R\ R\ B% B\ .««; estimated cost, $26,749.80 each. First-class 
boats Q^j Q^j Q^j and Q\ referred to on page 52, No. XIII, are men- 
tioned in the budget for 1895 for memory only, and will not be laid down 
until after 1896. All the other boats mentioned in the same paragraph 
will be laid down in 1895 or 1896. 

The following boats are included in the estimates for 1896: One very 
arge first-class boat, ^^^ to cost $231,600; two smaller first-class boats, 
P»*, P26, each to cost $69,480. 

The following torpedo boats, referred to on page 53, No. XIII, have 
had successful trials, and have been accepted by the Government: Ifo. 
182^ speed, 24 kuots; No. 183 j speed, 24.5 knots; No. 185, speed, 24.5 
knots; No. 191 j speed, 25.5 knots; No. 192, speed, 23.54 knots. 
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The Lansquenet (p. 37, No. XI; 53, No. XIII), on her preliminary 
trial, after extensive alterations, made 24.5 knots; on her natural-draft 
trial, 18.79 knots with 360 revolutions. She then attempted her official 
forced-draft trials, and made one run at 25.45 knots against the tide, 
when she broke a cylinder and i)iston. After again being repaired, 
further trials resulted in accident and failure, and it is reported, that 
she has been rejected by the ministry of marine and returned to the 
builders. 

The FlibustieVj on her preliminary trial, made 25.5 knots. 

Aluminum torpedo boat. — This boat was built by Messrs. Yarrow & 
Co., of Poplar, to the order of the French Government, by whom she 
has been designated as C. She is a third-class boat, and is one of nine 
which are to be carried by the torpedo-depot vessel Foudre. Her 
dimensions are: Length, 60 feet; beam, 9 feet 3 inches. 

Pure aluminum has not been used in her construction, but certain 
alloys, among them copper (to the extent of about 6 per cent), have 
been introduced to give greater strength and stiffness to the metal. 
The stem and stern frames are of galvanized steel, and the smoke 
pipe, also of steel, has an aluminum casing. The deck plates over the 
boilers are likewise of steel. On her official trial this boat made 
20.503 knots with an average steam pressure of 180 pounds; air pres- 
sure, 1.75 inches; revolutions, about 690. It is reported that the 
French Government are so well satisfied with G that orders have been 
placed for five more aluminum boats of the same type. 

Other experiments with aluminum have given very different results. 
Indeed, it now seems to be the general opinion that this metal is unfit 
for use in its pure or slightly alloyed state. It is easily corroded by 
salt air, even through paint, and it lacks stiffness, ductility, and 
reliability. Its future is ai)parently chiefly in its alloys. 

Loss of torpedo boat No. 20. — This small second-class boat capsized on 
May 16, two miles NNW. of the Isle of Aix. The lieutenant command- 
ing and four of the crew were drowned. She was struck by a heavy 
sea and turned completely over. She then partly righted and, while 
lying thus upon her side, all of the crew got out of her; but, as noted 
above, five lives were lost before the arrival of another boat which was 
in company. The boats of the type to which No. 20 belonged had all 
been severely tried in rough weather and were considered excellent sea 
boats. 

SUBMABINE BOATS. 
GUSTAYE ZtDt. 

(Page 40, No. X; 54, No. XIII.) 

Further trials of this boat were begun in November, 1894, three 
hundred new accumulators having been installed. Her turning circle 
was found to be about 700 feet. During one of her trials it appears 
that, although the boat was probably not submerged for more than a 
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minute, those on board experienced some discomfort from the acid 
vapors disengaged in the accumalators, so that submersion for more 
than a few minutes would be impossible unless measures could be 
devised for correcting the inconvenience complained of. New accumu- 
lators were then installed, the air sui)ply to the crew increased, and 
other improvements made in the ventilation. Upon the last trial, after 
these and other changes had been made, it was found that the discom- 
fort previously experienced, chiefly caused by overworking the storage 
batteries, was very much lessened. It is therefore hoped that the 
trouble may be eventually overcome. The speed realized on this trial, 
when wholly submerged, was 8.25 knots. 

60UBET. 

(Page 454, No. VIII; 33, No. IX ; 40, No, X; 40, No. XI.) 

The submarine boat Ooubet has never been purchased by the Gov- 
ernment. It is reported that she has been seized by the creditors of 
M. Goubet. 

VESSELS LOST, SOLD, OB STRUCK FROM THE LIST, 

Ghaealj gun vessel, sold; Champlainy wood cruiser, sold; Drac^ 
transport, sold; Europeen^ transport, struck from the list; Qalisson- 
idre, armored cruiser, sold; Marengo^ old- type battleship,* sold; Ocean^ 
old-type battle ship, sold; Sdone^ transport, transformed into floating 
barrack ; Tromhej river gunboat, struck from the list. 

GERMANY. 

The German budget for 1895-96 provides for the construction of one 
first-class battleship to replace the Preussen (second payment): one 
first-class armored cruiser, of 7,500 to 9,000 tons, to replace the Leipzig; 
three second-class protected cruisers of improved Oefion type; also 
for refit of the battleships Konig Wilhelm, Friedrich der Orosse, and 
Deutschland, and very extensive refit of the battleships Sachsen, 
Baiern^ BadeUj and Wiirttemberg, 

The total amount of the budget for the year ending March 31, 1896, 
is 83,567,384 marks ($19,889,037.41), an increase of $2,295,370 over the 
budget for 1894-95. The sum allotted to wholly new construction is 
$1,666,000, while a credit of $1,717,408 is to be devoted to vessels build- 
ing. Additional sums are allotted for armament and equipment and 
refits and repairs of old vessels. 

VESSELS PROPOSEDy AUTHORIZED^ OR BUILDING. 
BATTLE SHIP (ERSATZ PBEUSSEV.) 

The keel of the new first-class battleship built to replace the Preussen 
waslaid in the Government yard at Wilhelmshaven, where her machinery 
will also be built, April 5, 1895, In general design she will be identi- 
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cal with the Worth class, bat will differ in certain detaUs. The armor 
will be face-hardened. The estimated cost of the hull, including armor, 
is $3,360,000; ordnance (mainbatteiy), $1,190,000; torpedo installation, 
$122,000. She is to be finished in four years. 

F1B8T-CLAK8 ABMOBKD CRUISER. 

This vessel, temporarily styled ersatz Leipzig^ will have an armored 
belt and deck and a battery of new type and rapid-fire gons. The dis- 
placement will be 7,500 to 9«000 tons. 

PROTECTED CRUISERS K, L, AXD ERSATZ FRETA. 

These cruisers are to be of improved Gefion tyx)e. 

VESSELS LA UNCHED. 

ODIH (Y) AND AECIIR (I). 

(See Siegfried, etc., page 266, No. VI ; 315, No. VII ; 354, No. VIII ; 40, 41, No.IX.) 

These two vessels are the seventh and eighth of the Siegfried class 
to take the water. The remaining two, W and X, have not yet been 
laid down, and possibly may not be. The Odin was launched at Dant- 
zic, November 5, 1894, and the Aegir at Kiel, April 3, 1895. 

The launchings of the other vessels of the class have taken place as 
follows: Siegfriedj at Kiel, in 1889; Beowulf smd Frithiof at Bremen, 
in 1890 and 1891, respectively; the Heimdall^ at Wilhelmshaven, in 
1892, and the Hildehrand and Hagerij at Kiel, in 1892 and 1893, respec- 
tively. These vessels were originally designed as coast-defense ships 
and were built for the protection of the entrances of the recently 
opened Kaiser Wilhelm (North Sea-Baltic) Canal. Their seagoing 
qualities having proved to be excellent, they are now regarded as 
tburth-class battleships. 

The first six of the Siegfried class are alike in dimensions and 
design. The last two, the Odin and Aegir, are slightly different. The 
principal characteristics of the first six are: 

Armament, — Three 24-centimeter (9.45-inch) L/35 Krupp guns, two 
forward, one at each end of the thwartship barbette redoubt, and 
one in a pear-shaped barbette tower aft; eight (the Siegfried has only 
six) 8.8-centimeter (3.46-inch) L/30 E. F. G., in sponsons projecting from 
the superstructure. There are, in addition, six 8-millimeter machine 
guns and four torpedo tubes. 

Protection. — Complete water-line belt, 7 feet 6 inches broad, 9.45 
inches thick amidships, and 5.9 inches at the ends; elongated armored 
barbette redoubt, with parallel forward and after sides and semi- 
circular ends, extending athwartship, the ends supported by sponsons; 
thickness of the armor on this redoubt, 7.87 inches; pear-shaped 
barbette tower aft of the same thickness; hoods over heavy guns, 4 to 
5.5 inches thick; shields overE. F. G.; complete protective deck^ 1,8 

to lA iuQb^s thick at top of b^lt, Arwor^d Qowning tower, 
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Motive power. — Twin-screw engines of 4,800 I. H. P., designed to 
give a speed of IG knots. This speed has not in any case been reached. 
(See Steam Trials, ffagen, Heimdalj Hildebrand.) 

Bimensiom. — Length, 239.5 feet ; beam , 48. 75 feet ; mean draught, 17.4 
feet; extreme draught, 17.75 feet; displacement, 3,440 tons. 

The Odin and Aegir diflfer from the first six, described above, in the 
following particulars : 

In armament, — The Aegir mounts ten 8.8-centimeter R. F. G. in the 
superstructure. 

In protection. — The Odin and Aegir have partial belts only, extend- 
ing along about 60 per cent of the water line; the sides, ends, and spon- 
sons of the superstructure are armored. 

In motive power. — ^The engines of the Odin and Aegir are of 5,000 
L H. P., to give the same speed with their increased size. 

In dimensions. — (Both Odin and Aegir.) Length, 253.33 feet; beam, 
48.75 feet; draught, 17.75 feet; displacement, 3,600 tons. 

The description of the Hagen (p. 54, No. XIII) was taken from a Ger- 
man newspaper ; where it is inconsistent with the foregoing, it is believed 
to be incorrect. The guns of all the class are to be mounted as here 
described and not as stated in No. XIII. 

GEIER. 

This unprotected cruiser of 1,880 tons was launched at Wilhelms- 
haven October 15, 1894. She is a sister ship of the Cormoran^ Condor y 
and Seeadler. {See p. 42, No. XII.) 

HELl (H). 

This dispatch vessel was launched at the yard of the Weser Actien 
Gesellschaffc, Bremen, March 28, 1895. Her principal characteristics 
are: 

Armament. — Four 8.8-centimeter ^3.47-inch) R. F. G.; five 5-centi- 
meter (1.97-inch) R. F. G. 

Dimensions. — Length, 328 feet; beam, 36 feet; displacement, 2,000 
tons. 

The estimated speed is 20 knots. 

STEAM TRIALS, 
BRAXDENBUBe, KUBFtJBST FRIEDBICH UTILHELM, WORTH, AND WEISSENBURO. 

(Page 354, No. VIII; 47, No. XI; 156, No. XII; 55, No. XIII.) 

These battleships have all been completed and commissioned. The 
results of the trials are as follows: 

Worth, — Forced-draft trial: I. H. P., 10,087 ; revolutions. Ill; speed, 
17.2 knots. The trial took place in a depth of 30 fathoms of water; as 
this depth was decreased to 20 and 10 fathoms, the speed fell to 16,7 
knots and 16,6 knots, respectively. 
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Weissenhurg. — Speed on forced-draft trial, 17 knots; I. H. P., 10,000. 
Brandenburg. — Speed on forced-draft trial, 16.5 knots; I. H. P., 9,640. 
Kurfiirst Friedrich Wilhelm, — Speed on forced-draft trial, 17 knots; 
I. H. P., 9,959. 

HAGEN, HILDEBBAXD, AND HEIHDALL. 

(See Odin and Aegir, ander Vessels liaunched.) 

The following is a tabular stat-eraent of the results of the trials of 
these vessels: 



Name. 


Character of trial. 


Mean 
draught 
on trial. 


Dia- 
place- 
ment 
on trial. 

•■ 


Steam 
pres- 
sure. 

Pounds. 


Air 
pres- 
sure. 


I. H. P. 


Speed. 


Eevo- 
lutions. 


Coal 
used 
per 
hour. 






Ft. in. 


Tons. 


In. 




Knots. 




Tons. 


Hildebrand .. 


3 -hour forced draft. . 


17 5 


3,492 


173.5 


1.7 


4,693 


14.73 


135.8 


3.55 




6-hour forced draft. . 


17 4 


3,462 


173. ff 


1.8 


4,413 




134.9 


4.24 




24-honr coal-endur- 


17 4 


3,462 


166.4 


1.12 


3,472 


14.24 


126.2 


3.504 




ance trial. 




















24-hour coal-endur- 


17 4^ 


3,470 


169.3 


.28 


761 


9.29 


76.4 


.943 




ance trial at re- 




















duced speed. 


















Heimdall 


6-hour forced draft. . 


18 0.5 


3,646 


166.4 


1.71 


4,393 


14.62 


132.9 


4.11 


* 


24-honr coal-endur- 


18 


8,642 


167.8 i 1.18 


3,181 


14.05 


124.1 


2.88 




ance trial. 




















24-hoar coal-endur- 


17 6 


3,505 


147.9 


,28 


772 


9.59 


78 


.88 




ance trial at re- 




















duced speed. 
















* 


Hagen 


6-honr forced draft. . 


17 4.5 


3,477 


174.9 1.83 


4,516 


14.85 


136.2 


4.11 




24-hour coal-endur- 


17 6.5 


3,518 


169.3 1.20 


3,322 


14.21 


124.1 


2.98 




ance trial. 






« 













The rapid rise in power as the speed approaches 15 knots seems to 
indicate that none of these vessels are likely to exceed that speed, even 
if their machinery should develop the designed 4,800 I. H. P. 



OEFION. 



This protected cruiser completed her trials during the summer of 1894 
with the following results : 



Character of trial. 



6-honr forced draft 

24-honr continuous run with 
natural draft 

24-hour endurance trial at 
reduced speed with natural 
draft, 2 boilers only 

Forced-draft trial over meas- 
ured mile 



Mean 
draught. 



Ft. in. 

20 1 

19 9.5 

20 0.5 
19 9.2 



Displace- 
ment. 



Tons. 
4, 073. 5 

3, 984. 8 



Speed. 



Knots. 
20. 022 

18.206 



4, 063. 9 11. 18 



3, 975. 3 20. 528 



I. H. P. 



9,244 



6,462 



Steam 
pres- 
sure. 



Air 
pres- 
sure. 



Pounds. 



In. 



171. 4 0. 53 



170.7 



1, 151 102. 1 



9,828 I 167.8 



.67 



Revo- 
lutions 



Coal 

burned 

per 

hour. 



Tons. 
138.5 ' 6.14 



124.4 



r2.3 



141.9 



5.11 



1.236 
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The Gefion was laid down at the yard of the F. Schichau Company, 
Dantzic, in March, 1892, and launched May 31 , 1893. The hull is of steel, 
sheathed with wood and coppered. There are three smoke-pipes. 
Three pole masts are fitted with one very small top on each. The fore- 
mast has a lookout station in addition. The principal characteris- 
tics are: 

Armament. — Ten 10.5-centimeter (4.13-inch), L/35, E. F. G.; six 
5-centimeter (1.97-inch), L 40, R. F. G.j one 6-centimeter (2.36-incli) 
boat gun; two 17.7-inch training torpedo tubes. 

Protection, — Complete protective deck, 0.98-inch thick on the fiat and 
1.18 inches thick on the slope; cofferdam. Over the parts of the engine 
cylinders extending above the protective deck a cap of 0.6-inch steel 
plating is fitted; this is in turn sun'ounded by nickel-steel armor backed 
by 5.9 inches of wood. Gun shields. 

Motive poicer. — Twin-screw, triple-expansion engines of 9,828 1. H. P. 
{8ee Trial Eesults), designed to give a speed of 20 knots with forced 
draft and 18 knots (for 24 hours) with natural draft. There are six 
boilers. The capacity of the coal bunkers is 770 tons. From data 
obtained on trial, this should give a steaming radius of 6,850 nautical 
miles at 11 knots, or 2,730 miles at 18 knots. 

Dimensions. — Length, 344.5 feet; beam, 43.33 feet; mean draught, 
20.4 feet; displacement, 4,141 tons (or 4,207 metric tons). 

VESSELS BE- ARMING, REFITTING, ETC. 
SACHSEN, BAIEBN, BADEN, AND WtJBTTEHBERO. 

The four battleships of this class are to receive a very thorough refit, 
which will include new engines and boilers of modern type, and general 
overhauling and repairing of the hull and fittings. The work is to be 
completed in three years, at a cost of 1,560,000 marks ($371,280) for 
each ship. The total cost, including the trial trips, will be 6,560,000 
marks ($1,561,280). The whole work is to be done in the Government 
yards at Kiel and Wilhelmshaven. 

KAISEB, OLDENBUBO. 

The old-type battleship Kaiser has been refitted. The old masts and 
rigging have been removed and two military masts substituted. She 
has received a new battery of rapid-fire guns, as has also the battle ship 
Oldenburg. 

TOBPEDO BOATS. 

During the spring and summer of 1895 ten new boats will be 
delivered to the Government by the F. Schichau Company of Elbiug, 
division boat i>^ and first-class boats 8'^ to aS"^, while division boat Z>^" 
is under construction at the same yard and will be delivered later in 
the year. All these boats are larger than their predecessors, having 
greater disphicement, higher speed, and better accommodation for the 
2418— No. 14 3 
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crews. The new division boats haye tliree boilers instead of two, and 
first-class boats two iustead of one. L^ has already had her pre- 
liminary trials. During a 5-hoar ran in a rongh sea, at load draught, 
the average speed was 23.67 knots. She has a displacement of 380 
tons and engines of 4,500 L H. P. The armament consists of six small 
B. F. G. and three torpedo tubes. The radius of action is about 5,000 
miles. 

When all the torpedo boats in course of construction are completed, 
Germany will have 10 division boats of 250 to 380 tons and 112 first- 
class boats. German torpedo boats will be armed in future with 
3-pounder R. F. G. and 8-millimeter (0.315-iwch) machine guns. All 
Hotchkiss revolving cannon now carried will be removed as fast as 
possible and the new armament substituted. 



GREAT BRITAIN. 

The naval estimates for 1895-96 amount to a net total of £18,701,000 
($91,012,166.70), or £1,334,900 ($6,496,557.83) more than the sum voted 
for 1894-95. The increase is due to new construction, increased prog- 
ress on ships already laid down, increased personnel, new naval works, 
improvement and increase of the naval reserve, and increased amounts 
of coal and other supplies. 

The program of new construction includes 4 protected cruisers of 
about 1 1,000 tons; 4 protected cruisers of about 5,750 tons ; 2 cruisers of 
about 2,100 tons; 20 first class torpedo boats, so called "destroyers;" 
10 first-class torpedo boats of smaller size. 

During the fiscal year 1895-96 the following vessels will be under 
construction: In Government yards, 8 first-class battleships, 8 first- 
class cruisers, 2 second-class cruisers, 4 sloops; in private yards, 2 
first-class battleships, 11 first-class cruisers, 45 to 50 first-class torpedo 
boats. 

The total number of officers, seamen, boys, coast guard, and marines 
for the year is placed at 88,500; an increase of 5,450 over last* year. 

The following table shows the number of new vessels on which work 
will be done during the year 1895-96: 



Type. 



Battleshipt, first class 

Protected cruisers, first class 

Protected cruisers, second class 

Sloops, unprotected 

Torpedo boats, first class (Havock type) . 
Torpedo boats, first class (smaller type) . . 



To be com- t>„{i,i;„„ To be com 
menced. B«»W»°g- p'eted. 
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VESSELS PROPOSED, AUTHORIZED, OB BUILDING. 
ANDROMEDA, DIADEM, EUBOPA, AND NIOBE. 

Work on these four first-class protected cruisers will be commenced 
during the year. The keel of the Andromeda will be laid in the Govern- 
nieut yard, Pembroke, on the slip vacated by the Renown. The other 
three wiU be built by contract in private yards. Externally these 
vessels will resemble the Royal Arthur class in having a considerable 
height of freeboard, with a long forecastle. The hulls will be of steel, 
sheathed with wood and coppered. The principal characteristics of the 
vessels are: 

Arntament. — Fifteen 6-inch guns; fourteen 12-pounder E. F. G. ; several 
machine guns. Two submerged torpedo tubes in the side and one 
stern tube will be fitted. 

Protection. — ^They will resemble the Terrible {see Vessels Launched) 
in the protection of the armament and arrangement for the transport 
of ammunition to the fighting stations. 

Motive power. — Twin-screw, triple-expansion engines of about 20,000 
I. H. P.; Belleville water-tube boilers; estimated speed with forced 
draft, 20.6 knots; continuous sea speed in smooth water with clean 
bottoms, 19 knots. Capacity of coal bunkers, about 2,000 tons, about 
1,000 tons of which is carried at the load draught and displacement 
given below. 

Dimensions. — Length between perpendiculars, 435 feet; length on 
load water line, 455 feet; beam, 69 feet; mean draught with keel, 25.25 
feet; displacement, about 11,000 tons at this draught. 

ABB06ANT, FUBIOUS, 6LADIAT0B, AND VINDICTIVE. 

These first-class protected cruisers (English classification second 
class), as stated in the estimates, will be built in the Government yards, 
the Arrogant and Furious at Devonport, the Gladiator at Portsmouth, 
and the Vindictive at Chatham. The hull will be of steel, without 
sheathing. In arrangement of the upper works they will resemble the 
Talbot class. The principal characteristics are : 

Armament. — Four 6-inch guns ; six 4.7-inch E. F. G. ; eight 12-pounder 
E. F. G. ; one 12-pounder E. F. G. of 8 hundredweight (boat gun) ; three 
3-pounder E. F. G. ; five Maxim machine guns. Two submerged- torpedo 
tubes will be fitted, one each side. 

Protection. — Same as Talbot class. [See Vessels Launched). 

Motive power. — Twin-screw, triple-expansion engines, designed to 
develop 10,000 I. H. P. with natural draft; corresponding estimated 
speed, 19 knots. Belleville water-tubulous boilers. 

Dimensions. — Length on water line, 320 feet; beam, 57 feet; mean 
draught, 22 feet; displacement, 5,750 tons. 
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PEL0BU8 AND PBOSEBPIXE. 

These second-class cruisers will belaid down at Sheerness during the 
summer of 1895. They are referred to as improved Barhams. (/Se^p. 
302, No. VIII.) The principal characteristics are : 

Armament. — Eight 4-inch and eight 3-pounder E. F. G. and torpedo 
tubes. 

Motive power.^Twin-^crew, triple-expansion engines of about 7,000 
I. H. P.; estimated speed, 20 knots; Belleville water -tubulous boilers. 

Dimensions. — Length on water line, 300 feet^ beam, 36.5 feet; mean 
draught, 13.5 feet; displacement, 2,100 tons. 

The ke^ls of the following-named vessels have been laid since date of 
last annual: 



Name of ship. 



C»8ar 

Illastrioas 

Hannibal 

Victorious 

Prince George. 

Mars 

Jupiter 

Powerful 



Terrible 
Venus - . 



Diana. 
Juno . 

Doris . 
Isis... 



Dido 

Algerine. 
Phcenix. . 



Type. 



Battleship 

do 

do 

do 

do 

do 

do 

Armored cruiser, first 
class. 

do 

Protected cruiser 



.do 
.do 

-do 
.do 



do 

Gun vessel. 
do 



Where laid 



Date. 



Portsmouth Navy -Tard 

Chatham Navy-Tard 

PembrokeNavy- Yard 

Chatham Navy- Yard 

Portsmouth Navy- Yard 

Messrs. Laird Bros., Birkenhead 

Messrs. J. & G. Thomson, Clydebank. . 

Naval Construction and Armaments 
Co., Barrow-in-Furness. 

Messrs. J. <fe G. Thomson, Clydebank.- 

Fairfield Shipbuilding and Engineer- 
ing Co., Govan. 

do 

Naval Construction and Armaments 
Co., Barrow. 

do 

London and Glasgow Shipbuilding 
Co., Glasgow. 

do 

Devon port Navj -Yard 

do 



Mar. 25, 1895 
Mar. 13, 1895 
May 1, 1894 
May 28, 1894 
Sept. 10, 1894 
June 2, 1894 
Apr. 26, 1894 
Mar. 10, 1894 

Feb. 21. 1894 
June 28, 1894 

Aug. 13, 1894 
June 22, 1894 

Aug. 29, 1894 
Jan. 30, 1895 

Aug. 30, 1894 
July 25, 1884 
July 26, 1894 



Descriptions of all of the above-named vessels, or of their sister ships, 
are»given under " Vessels Launched." The battle ships are similar in 
all respects to the Magnificent and Majestic; the Terrible^ Foicerful^ 
Algerine^ and Phoenix are described under their own names; while the 
other six cruisers of the table are practically sister ships to the Talbot 
and Eclipse, differiug only in having 6 inches more beam. 



VESSELS LA UNCHED. 
MAGNIFICENT AND MAJESTIC. 
(Page 9, No. XI; 146, No. XII; 14, No. XIII.) 

The first- class battleship Magnificent was floated out of dock at Chat- 
ham December 19, 1894; the Majestic, at Portsmouth, January 31, 1895. 
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The interval between the laying of the keel and the floating was, for 
the Magnifieenty 372 days; for the Majestic j 360 days. 

The principal details of these ships are as follows : 

Armament — ^Four 12-inch L/35 wire- wound guns, in pear-shaped bar- 
bette towers, forward and aft; twelve 6-inch guns, eight in armored 
casemates on the gun deck and four in armored casemates on the main 
deck, at the corners of the central sui)erstructure; sixteen 12-pounder 
E. F. G., twelve in broadside in the superstructure on the upper deck 
between the 6-inch guns, and one on each side of the forward and after 
bridges; twelve 3-pounder E. F. G., two in each lower military top, 
two in the forward upper top, two forward and two aft in recessed ports 
on the gun deck^ and two on the forward bridge. There is an axial 
ammunition hoist in the barbette towers, so that ammunition can be 
brought up for hand loading in any position of train. This is in addi- 
tion to the hoist in the fixed loading station. For the supply of the 
6-inch guns there are two long passages above the engine and fire 
rooms, one on each side of the ship, extending fore and aft, to give 
access to the magazines and shell rooms. These passages are below 
the protective deck and suspended from it. Separate magazines and 
shell rooms are built for each class of gun at each end of the shijj. 

Five torpedo tubes are fitted, one above- water tube in the stern and 
four submerged tubes. 

Protection. — Partial belt of Harvey face-hardened steel armor, 14 feet 
9 inches wide (about 5.5 feet below and 9.5 feet above the water line), 
216 feet long, and of a uniform thickness of 9 inches. Armor bulk- 
heads, 9 to 14 inches thick. Twelve casemates 6 inches thick for 6-inch 
guns. Middle protective deck, beginning at lower edge of belt and 
curving up to meet the flat, which is about 2 feet above water; thick- 
ness on slopes, 4 inches; thickness on flat, 3 inches. The forward and 
after protective decks (beyond the belt) are nearly flat, the forward one 
dipping down to meet the ram; thickness, 2.5 inches. Conning tower, 
forwai'd, 14 inches thick; director tower, aft, 3 inches thick. The 
barbette towers for the 12-inch guns are built up from the ends of the 
middle protective deck; thickness, 14 inches. There are also armored 
shields over the barbette guns. The ends of the belt are joined to the 
barbette towers by 9-inch bulkheads. The support to the side armor 
consists of 4 inches of teak backing; two thicknesses of skin plating; 
web frames back of the plating, 15 inches deep, strengthened by reverse 
angles and spaced 2 feet apart. These frames extend vertically from 
the protective deck past the berth deck to the gun deck, being attached 
to the deck beams by large bracket plates. The openings in the pro- 
tective deck are protected by armor gratings. All of the 9-inch and 
14-inch armor is Harvey face-hardened. The triangular space between 
the protective deck slope and the armor belt is filled with water- 
excluding material. 

Motive j)otcer. — Twin-screw triple-expansion engines, with cylinders 
of 40, 59, and 88 inches diameter and 51 inches stroke. The estimated 
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I. H. P. is 12,000 with forced draft and 10,000 with natural draft, the 
corresponding estimated speeds being 17.75 and 16.5 knots. The boilers 
are eight in number, of the ordinary marine type, 16.1 feet in diameter, 
9.25 feet long, and each having four furnaces. The working pressure 
will be 150 pounds per square inch. The propellers are of bronze, 17 
feet in diameter, with a pitch of 19.75 feet. The coal supply at load 
draught is 900 tons; total capacity, 1,800 tons. 

Dimensions^ tceightSj etc. — Length on water line, 390 feet; beam, 75 
feet; draught forward, 27 feet; draught aft, 28 feet; displacement at 
this draught, 14,900 tons. Free board forward j 25 feet; aft, 18.5 feet; 
along middle body, 17.75 feet. Weight of hull, armor, and backing, 
10,180 tons; armor, 2,980 tons; steel in hull, 4,340 tons; wood decks, 
etc., 570 tons; backing, 160 tons; fittings, 850 tons; protective mate- 
rial, 1,410 tons; equipment, 600 tons; armament, 1,500 tons; machinery, 
1,300 tons; coal, 900 tons. 

RENOWN. 

(Page 9, No. XI; 149, XII.) 

This battleship was launched at Pembroke dockyard May 8, 1896. 
The hull is of steel, sheathed with teak and coppered. Like all recent 
British battleships, she has two smoke pipes of oval section placed 
abreast. There are two military masts, each carrying two tops, but no 
guns are mounted in the upper top on the after mast, which is arranged 
for a search light. The principal characteristics are as follows: 

Armament. — Four 10-inch 29-ton guns, mounted for high angle fire 
by pairs in circular barbette towers forward and aft; ten 6-inch guns, 
six in casemates on the gun deck in broadside and four on . the main 
deck in the corners of the superstructure, protected by quadrantal 
armored shields forming that part of the superstructure bulkhead; 
eight 12-pounder E. F. Gr. in broadside on the main deck between the 
6- inch guns; twelve 3-pounders, of which four are on the gun deck, 
two forward, two aft, in recessed ports; seven Maxim machine guns. 
Five torpedo tubes are fitted, one in the stern above water and four 
submerged, tw^o each side; twenty-two torpedoes are to be carried. 

Protection. — The side armor and the thwart- ship armored bulkheads 
at its ends form a central armored citadel. The lower strake of belt 
armor, which rises some distance above the water line, is 8 inches thick. 
Above this is a strake of 6-inch armor reaching to the under side of the 
gun deck. The armored bulkheads at the ends of these strakes are 10 
and 6 inches thick. The middle protective deck, like that of the Mag- 
nificent class, rises from the lower edge of the side armor to meet a 
broad, flat portion amidships. The thickness on the slopes is 3 inches 
and on the flat 2 inches. The protective deck forward and abaft the 
citadel is flat (except that it curves down to meet the ram) at the 
level of the lower edge of the side armor, and is 2 inches thick. The 
barbette towers are circular, with armor 10 inches thick, and are 
surmounted by revolving armored shields. The 6-inch guns are all 
protected by armor on their casemates. 
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Motive power, — The machinery is practically identical with that of 
the Magnificent class, consisting of 3-cylinder, triple-expansion engines 
designed to develop 12,000 I. H. P. with forced draft and 10,000 with 
natural draft. The corresponding speeds are 18 and 17 knots. The 
boilers are eight in number, of the ordinary single-ended marine type. 

Dimensions, — Length between perpendiculars, 380 feet; beam, ex- 
treme, 72.3 Heet; load draught, 26.75 feet; displacement, 12,350 tons. 

The complement of officers and men is 674. 

TEBRIBLE. 

(Page 15, No. XIII.) 

The lightly armored cruiser Terrible was launched at the yard of 
Messrs. J. & G. Thomson, Clydebank, Scotland, May 27, 1895. This 
vessel and her sister ship, the Powerful^ are in England officially styled 
"protected cruisers," but considering the amount of armor they carry 
they ought properly to be called "armored cruisers." The hull is of 
steel, sheathed with a single thickness of 4 inches of teak and coppered. 
The usual double bottom is fitted, and the total number of water-tight 
compartments in the hull is 256. There are four smoke pipes and two 
military masts, the latter carrying two tops each. The upper top on 
the mainmast is fitted for a search light; the others are for rapid-fire 
guns. The masts are 36 inches in diameter and are tubular, with inside 
hoists for the ammunition of th^ rapid-fire guns in the tops. There is a 
heavy derrick on the mainmast for hoisting in and out boats. The 
largest boat carried is 56 feet long. The complement of officers and 
men is 894. 

Armament. — The armament consists of two 9.2-inch, 22- ton guns, 
twelve 6-inch guns, eighteen 12-pounder E. F. G., twelve 3pounder 
E. F. G.; nine machine guns, and two boat guns. The 9.2-inch guns 
are mounted singly in circular barbette towers— one forward, one aft. 
Eight of the 6-inch guns are mounted on the gun deck at a height of 
14.5 feet above the water line; the two forward and two after guns can 
fire parallel with the keel; the other four are in broadside, with arcs of 
fire of about 60 degrees forward and abaft the beam. The remaining 
four 6-inch guns are on the main deck ; the forward two can fire directly 
ahead and the after two directly astern, like the forward and after guns 
of the same caliber on the deck below. Four of the 12-pounders are 
on the gun deck in recessed ports with similar arcs of fire. On account 
of the very fine lines of the hull the ports are of very unusual length, 
the forward ones being 18 and the after ones 16 feet long. The arc of 
fire is from directly ahead or astern to 30 degrees beyond the beam. 
Four more of the 12-pounders, with similar arcs of fire, are mounted on 
the main deck; the remainder are on the main deck in broadside. 
Two 3-pounders or machine guns are mounted in each top on the fore- 
mast and two in the lower top on the main. 

The ammunition rooms and magazines are all below the protective 
deck. There is a fore-and-aft ammunition passage on each side of the 



40 NOTES ON SHIPS AND TORPEDO BOATS. 

ship, directly under the protective deck and suspended from it. This 
passage extends through the coal bunkers. In it are trolleys for the 
carriage of the G-inch ammunition from the magazines to a point 
directly under each gun, whence it will be hoisted through an armored 
tube to the casemate containing the gun. There are similar passages 
above the protective deck for supplying the 12-pounder and smaller 
guns. The 9.2-inch guns are supplied by ammunition hoists in armored 
tubes extending from the barbette towers directly to the magazines. 

Four under- water torpedo tubes are fitted. They are on the plat- 
form deck — two forward, two aft. 

Protection. — The protective deck has a very high arch with a c(Hn- 
paratively narrow flat. It extends, along the middle body, from 7 feet 
below to 3.5 feet above the water line. The thickness is 4 inches on the 
slopes over the boiler and engine spaces and 3 inches forward and 
abaft. It is formed of three thicknesses of mild steel plates. Further 
side protection is afforded by the coal bunkers, which extend the full 
length of the machinery space (252 feet). The circular barbette towers 
of the 9.2-inch guns are 6 inches in thickness; loading tube, 3 inches. 
Each 6-inch gun is mounted in a pentagonal-shaped armored case- 
mate and projects through a plate of 6-inch Harvey face-hardened 
armor. The conning tower, situated on the forecastle, is circular in 
plan, with an internal diameter of 9.5 feet, and is built up of 12-inch 
Harvey face-hardened armor plates. The entrance is on the after side, 
behind a thick, curved armor shield. The armored communication 
tube, which extends from the conning tower to the protective deck, is 
9 inches in internal diameter and 9 inches thick. 

Motive power, — The engines are twin-screw, four-cylinder, triple- 
expansion. The cylinders are 45, 70, 76, and 76 inches in diameter and 
the stroke is 4 feet. The estimated I. H. P. with natural draft is 25,000 
and the corresponding speed, with 110 revolutions, is 22 knots. There 
are forty-eight Belleville boilers, working pressure, 260 pounds; pres- 
sure at engines, 210 pounds; grate area, 2,200 square feet; heating 
surface, 67,800 square feet; cooling surface in condensers, 25,000 square 
feet. The total coal capacity is 3,000 tons, of which about 1,500 tons 
may be carried at mean-load draught. 

Dimensions. — Length between perpendiculars, 500 feet; length over 
all, 538 feet; beam, 71 feet; depth to upper deck, 43.3 feet; weight of 
hull and armor, 8,480 tons; draught (deep load), 27 feet; displacement, 
14,250 tons. 

TALBOT AND EILIPSK. 

(Page 149, No. XIII.) 

These two protected cruisers of 5,600 tons have been launched, the 
Talbot at Devonport dockyard, April 25, 1895, and the Eclipse at Ports- 
mouth dockyard, July 19, 1894. They will be fitted with military masts 
carrying lighting tops, if found sufficiently stable to carry them. The 
complement of officers and men is 436. The principal characteristics are: 
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Armament. — Five G-iuch gans, six 4.7-incli B. F. G., eight 12-i)ounder 
E. F. G., one 3-pounder E. F. G., one 12-pounder E. F. field and boat 
gan, and four 0.45-ineh Maxim machine guns. If military masts are 
fitted the number of light guns will be increased. One 6-inch gun is 
mounted on the midship line forward, one each side iu the waist on 
sponsons, and two on deck aft. The 4.7-inch guns are mounted on the 
main deck in broadside. Two 12-pounders are on the forecastle, one 
each side; two aft, one each side; four on the broadside between the 
4.7-inch guns. 

Protection. — Protective deck, 2.5 inches thick on the slopes over the 
machinery spaces, tapering forward and abaft; conning tower, 
inches; armored hatch plates, 5 inches; gun shields. 

Motive power. — Twin-screw, triple-expansion, engines of ^,600 1. H. P. 
with forced draft; corresponding estimated speed, 19.5 knots. Total 
coal capacity, 1,076 tons. 

Dimensions. — Length between perpendiculars, 350 feet; beam (ex- 
treme), 53.5 feet; draught forward, 19.5 feet; draught aft, 21.5 feet; 
displacement, 5,600 tons. 

PH(EN1X AND ALfiESINB. 

(Page 16^, No. XIII; see also table of vessels, with date oi laying of keels, under the 

head of Vessels Proposed, etc., preceding.) 

These vessels, which are sister ships in all respects, have been 
launched at Devonport dockyard, the Phoenix on April 25, 1895, and 
the Algerine on June 6 following. They are intended for foreign serv- 
ice, and the hull is of steel, sheathed with teak and coppered. The 
complement of oflcers and men is 106. 

Armament. — Six 4-inch E. F. G.; four 3-pounder R. F. G.; three 
0.45-inch Maxim machine guns. 

Motive power. — Twin-screw, triple-expansion engines of 1,400 1. H. P. ; 
estimated speed with natural draft, 12 knots. Total coal capacity, 
160 tons. 

Dimensions. — Length between perpendiculars, 185 feet; beam, ex- 
treme, 32.5 feet; draught forward, 11 feet; draught aft, 11.5 feet; 
displacement, 1,050 tons. 

ALEBT AND TORCH. 

(Page 150, No. XII.) 

These two gun vessels of 960 tons were floated out of dock at Sheer- 
ness dockyard December 28, 1894« {See Steam Trials.) 

STEAM TRIALS. 
FOX, FLORA, AND FORTE. 

(Page 14, No. IX; 14, No. X; 153, No. XII; 29, No. XIII.) 

Protected cruisers of 4,360 tons. After numerous unsuccessful 
attempts (especially of the Fox) these vessels have had trials which 
were regarded as satisfactory. 
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The final '* natural-draft" (so called) trials of the Fox^ on September 
28, 1894, gave: Steam at boilers, 143 pounds; air pressure, 0.3 inch; 
vacuum, 25.5 inches; revolutions, 130; I. H, P., 7,034; speed by patent 
log, 19 knots. Her final forced-draft trial took place on October 16, 
1894, and the results were: Boiler pressure, 144.8; air pressure, 1.3 
inches; vacuum, 25.2 inches; revolutions, 140.8; L H. P., 9,063; ppeed 
by patent log, 19.9 knots. 

The final trials of the Flora gave: With natural draft, 7,187 I. H. P. 
and 19.18 knots speed by patent log; with forced draft, 9,297 I. H. P. 
and 20.1 knots speed by patent log. 

The final trials of the Forte gave: With naturjal draft, 7,136 I. H. P. 
and 18.7 knots speed by patent log; with forced draft, 9,380 I. H. P. 
and 19.85 knots speed by patent log 

These vessels were not down to their designed mean load draught 
of 19 feet. The average mean draught on trial was about 18 feet. The 
speeds, being obtained from the patent log alone, are only approximate. 

DBTAD, HALCYON, HARRIER, HAZARD, AND HU88AR. 

(Page 10, No. XI; 34, No. XIII.) 

These torpedo vessels of 1,070 tons have all had one or more unsatis- 
factory trials, chiefly owing to leaky boiler tubes. The results of the 
final trials are as follows : 



Forced draft. 



Katural draft. 



Name. 



Dryad .. 
Halcyon 
Harrier . 
Hazard . 
Hnssar . 



I. H. P. 


Speed. 


I. H. P. 




Knots. 




3,709 


18.5 


2,621 


3,546 


17.7 


2,584 


3,592 


19.2 


2,696 


3,714 


19.25 


2,604 


3,525 


18.5 


2,615 



Speed. 

Knots. 
16.85 
16.9 
18 
17.1 
17 



It will be observed that the speed of the Halcyon with forced draft 
is considerably below that of the others. An examination of the bottom 
in dry dock showed it to have been so roughly constructed that it was the 
reported Intention of the Admiralty to sheath her as the only remedy; 
but this plan appears to have been given up. The so-called '^ natural- 
draft" trials, whose results are recorded above, were made with an air 
pressure in the fire rooms of 0.6 to 1.2 inches. On none of the trials 
were the vessels down to their mean load draught, but the Harrier 
made her trials at considerably lighter draught than the others. 

ALERT. 

(Page 150, No. XII; see also Vessels Launched.) 

The steam trials of the gun vessel Alertj 960 tons, took place in 
April, 1895. The results of the 8-hour natural-draft trial were: Eevo- 
lutions, 178; air pressure, 0.3 inch ; I. H. P., 1,156 ; speed by patent log, 
13 knots. The forced-draft trial gave: Bevolutions, 202.8; I. H. P., 
1,484; speed, 13.42 knots. 
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VESSELS BE-AEMING, REFITTING, ETC, 

MONARCH. 

This old battleship of 8,320 tons has recently been thoroughly re- 
paired and refitted, and partially rearmed. Kew boilers and engines 
were supplied, together with much auxiliary machinery, new electric 
plant, etc. The main battery remains unchanged, but fourteen rapid- 
fire guns have been mounted. The old masts, spars, and rigging were 
removed and three military masts substituted. A number of addi- 
tional water-tight bulkheads have been built to reduce the size of 
some of her compartments. 

Her steam trials took place in October, 1894, with the following 
results: 



Natural-draft trial, October 16. 
Forced-draft trial, October 18.. 



Mean 
draught. 


Steam 
pressure. 


Air 
pressure. 


Reve- 
lations. 


I. H. P. 


Feet. 
23.7 
23.5 


Founds. 
148.2 
152.6 


Inches, 


82.47 
86.56 


6,822 
8,216 


0.6 



Speed. 

Knots. 
13.3 
14 



SULTAN. 

This old battleship of 9,290 tons was wrecked in Comino Channel, 
near Malta, about six years ago. She was raised and brought to 
England and thoroughly refitted. New decks, topsides, and quarters 
have been fitted 5 military masts have been substituted for her old 
masts and spars; a number of rapid-fire guns have been added to her 
original armament; and new boilers and triple-expansion engines 
replace her old propelling machinery. Her steam trial on June 6, 
1895, gave the following results: Steam at boilers, 147.7 pounds; revo- 
lutions, 88.7; I. H. P., 6,531; speed by patent log, 14.6 knots. The 
entire cost of the refit was about $1,000,000. 

VESSELS LOST, SOLD, OB STRUCK FROM THE LIST. 

AlgerinCj gun vessel, sold; Assistance.^ troop ship, to be sold; Euphra- 
tes^ trooj) ship, sold; JEuryaluSj cruiser, sold; Foxhound^ gunboat, to 
be used to support boom defense at Southampton ; Locust, tug, to be 
sold; N'ettlCj hulk, to be dispensed with, as armor is to be tested here- 
after at Whale Island; Rover, cruiser, sold; Tamar, troop ship, to be 
sold; SerapiSj troop ship, sold. 

TORPEDO BOATS, ' 

XEw first-class boats. 

These boats will be of improved Havock type (jj. 39, No. XIII), and 
the contract speed is 30 knots. Eight have been ordered, four from 
Messrs. Laird Brothers, of Birkenhead, and four from Messrs. J. I. 
Thomeycrof^ & Co., of Chiswick. Three each were at first ordered from 
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Messrs. Laird, Thomeycroft, and Yarrow, but tlie last-named firm 
dexjlined the order. Two more will probably very soon be ordered from 
Messrs. J. & G. Thomson, of Clydebank. Ten more of the same class 
will be given out to contract during the year. It is reported tliat, in 
order to get greater strength, the halls of these boats will be con- 
structed of nickel steel. 

Ten smaller first-class boats are to be built, but have not as yet been 
ordered. 

^Nearly all the boats of the Havock class have been launched. The 
following table gives the results of the steam trials of all that have had 
official trials : 



Name. 



Ardent.. 
Banshee . 
Boxer — 
Bmiser.. 
Contest.. 
Daring .. 
Decoy ... 
Dragon . . 
Ferret... 
Havock.. 
Hornet .. 

Lynx 

Rocket . . 
Salmon .. 
Shark.... 
Sturgeon 
Surly . . . . 



Bnilder. 



Thomeycroft . . . 

Laird 

Thomeycroft . . . 

do 

Laird 

Thomeycroft . . . 

do 

Laird 

do 

Yarrow 

do 

Laird 

Thomson 

Earle 

Thomson 

Nav. C. & A. Co. 
Thomson 



Length. 



Feet. 
201.5 
210 
201.5 
201.5 
210 
185 
185 
210 
194 
180 
180 
194 
200 
200 
200 
195 
200 



Beam. 


Draught 


Feet. 


Feet. 


19 


6.67 


19.5 


5.7 


19 


6.67- 


19 


6.67 


19.5 


5.7 


19 


6.28 



19 

19.5 

19. 25 

18.5 

18.5 

19.25 

19.5 

19.5 

19.5 

20.5 

19.5 



6.25 
5.7 
o 
6 



6 




5 




5.25 


5. 


4 


5. 


25 


; 5. 


25 



Displace- 
ment. 


I. H. P. 


Mean 

trial 

speed. 


Tons. 
280 
265 


4,306 


Knots. 
27.97 
27.6 


280 
280 
265 


4,543 
4,156 


29.17 
27.97 
27.4 


240 
240 
265 


4,500 
3,900 


28.21 
27.64 
27.14 


220 
215 
215 
220 


4,490 
3,500 
4,000 


27. 51 
26.78 
27.63 
27.01 


235 
264 


4,200 


27.7 
28 


235 
240 


4,250 


27.5 
27. 75 


235 




28.05 









The gun armament of these boats, except the Havoclc^ Hornet^ Ferrety 
and LynXj consists of one 12-pounder and five 6-pounders. The four 
just mentioned and the Daring and Decoy have two training tubes on 
deck and one fixed bow tube. The bow tube has not been placed in 
the later-built boats, as it was found that with their great speed the 
bow wave not only interfered with launching, but that the boats would 
overrun their torpedoes before the latter could gather full headway. 

The boats of the Havoclc class are fitted with tubulous boilers of 
different types, as follows : 

Yarrow : Hardy ^ Haughty ^ Hornet ^ Opossum^ Ranger ^ Salmon^ Snapper ^ 
SpitfirCj Sunjish, and Sicordfish. Thomeycroft : Ardent^ Boxer ^ Bruiser ^ 
Daring^ and Decoy, White: Conflict^ Teazer, Wizard, and Zebra. Kor- 
mand: Banshee, Contest, Dragon, Ferret, Lynx, RocJcet, SharTc, and 
Surly. Blechynden: Skate, Starfish, and Sturgeon. Reed: Janus, 
Lightning, and Porcupine. 

The following boats have been fitted with locomotive boilers : Charger ^ 
Dasher, Fervent, Hasty, Havoclc, and Zephyr. 



ITALY. 45 

First-class boats JVo». 91^ 94^ 95^ and 97 have completed their trials 
satisfactorily. 

The trials of No, 91 gave: Meau speed during six runs over the 
measured mile, 23.71 knots; mean speed during two consecutive runs, 
24.72 knots; mean speed by patent log during 3-hour free route trial, 
23.74 knots; maximum I. H. P. developed, 2,639. The principal char- 
acteristics are: 

Armament. — Three torpedo tubes; three 3-pounder R.F. Gr. 

Motive power. — Single-screw, triple-expansion engines, I. H. P., 2,400. 
Coal supply, 25 tons. 

Dimensions, — Length, 142.5 feet; beam, 15.5 feet; extreme draught, 
7.5 feet; displacement, 129 tons. 

No. 94 made an average of 23.257 knots on trial, and No. 9oy 23.21 
knots. 

The first trials of No, 97 were unsatisfactory (see p. 44, No. XIII) 
later trials were successful. On the measured mile the results were 
Steam pressure, 171 pounds; vacuum, 24.8 inches; revolutions, 361.1 
I. H. P., 1,675; speed, 23.7 knots. The mean speed on the 3-hour trial 
was 23.35 knots. 

ITALY. 

The total amount of the naval estimates for 1895-96 is 92,863,748.28 
lire ($17,922,703.42), which is $580,285.90 less than the amount of the 
budget for 1894-95. The sum of $4,400,400 is devoted to construction. 

VESSELS PROPOSED, AUTHORIZEDy AND BUILDING. 

Provision is made in the estimates for continuing the work on vessels 
already under construction, viz : 

Battleships : Ammiraglio St. Bon and Emanuele Filiherto, Armored 
cruisers: Carlo Alberto^ Vittor Fisaniy Giuseppe Garibaldi^ aiaid Varese. 
Protected cruisers: Calabria and Puglia. Gun vessel: Governolo, 
Several small vessels for local and harbor service are also provided for. 

There are said to be in contemplation three battle ships of the JEma- 
nuele Filiberto type, and four cruisers or torpedo vessels. It is also 
stated that the minister of marine has approved the plans of two bat- 
tle ships of novel design, in which high speed is combined with very 
low free board. It is improbable, however, that any of these projected 
vessels will be taken in hand during the present year. 

The armored cruiser building by Messrs. Ansaldo Brothers under the 
name of the Giuseppe Garibaldi (see p. 61, No. XIII) has been sold to 
Argentina. The contract of the Italian Government with Messrs. 
Ansaldo called for the delivery of the Garibaldi in 1898, and a new 
vessel, similar in all respects, has been laid down in place of the one 
sold. The newly commenced ship will, it is expected, be delivered at 
the time originally contracted; and she, and not the vessel sold, will 
hereafter be known as the Giuseppe Garibaldi. 



46 NOTES ON SHIPS AND TORPEDO BOATS. 

VESSELS LA UNCHED. 

CALABRIA (F). 

(Page 36, No. IX; 41, No. XI.) 

This protected cruiser was launched at Spezia, September 20, 1894. 
The hull is of steel, sheathed with wood and zinc. Three pole masts, 
with light sail power, are fitted. 

Armament — Four 152-millimeter (6-inch) guns; six 120-millimeter 
(4.7-inch) R. F. Gr.; eight C-pounderR. F. G.; twelve 1-pounder E. F. G.; 
two machine guns; two torpedo tubes. 

Protection, — Protective deck, 1.97 inches thick on the slope over the 
middle body. Cofferdam for belt of obturating material. Gun shields. 

Motive power, — Triple-expansion engines; four boilers in two com- 
partments. I. H. P. of machinery, 4,000 with natural draft, and 6,500 
with forced draft; corresponding estimated speeds, 18 and 19 knots. 

Dimensions, — Length, 249.3 feet; beam, 41.99 feet; mean draught, 
16,3 feet; displacement, 2,470 metric tons (2,431 tons of 2,240 pounds). 

STEAM TRIALS. 

SABDEeNA. 

(Page 42, No. X; 62, XIII.) 

The forced-draft trials of this battleship, which were interrupted on 
May 16, 1894, by the breaking down of her forced- draft fans, were sat- 
isfactorily completed on July 10 following. The results were: Mean 
I. H. P. during 3-hour run, approximately 15,000; maximum, 16,200; 
mean speed, 19.64 knots; maximum, 20.2 knots. The horsepower was 
not as high as that developed on her previous trial and the mean speed 
was less, though the maximum was slightly greater. 

MABCO POLO. 

(Page 41, No. XI; 158, No. XII.) 

This lightly armored cruiser is reported to have finished her official 
trials, but the results have not been published. 

VESSELS EE-ABMING, BEFITTING, ETC, 
ITALIA, LEPANTO, DANDOLO, AND DUILIO. 

The investigation of the stability of battleships which has recently 
been going on in Europe as a result of the Victoria disaster and the 
Magenta inquiry has caused the Italian authorities to examine their 
vessels. The result of the examination is said to have caused them to 
decide on certain changes iu the Italia and Bandolo classes. In the 
Italia and Lepanto the necessary changes were found to be few. The 
principal one will be the replacing of her old main battery by a new 
one of 34-ceniimeter (13.4-inch) 67-ton guns. 

In the Dandolo and .Duilio more radical alterations {see fig. 4) were 
considered desirable. In order to bring the belt armor up to its designed 
position a considerable reduction of weight was necessary. 
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The old armament and its protecting turrets, operating machinery, 
ammunition and stores, weighing 1,953 tons, were removed. The new 
armament, with its turrets and other appurtenances, weighs but 960 
tons. It consists of four new-type 10-inch and seven new-type 6-inch 
guns; five 4.7-iDch R. F. G.; ten 6-pounder E. F. G.; fourteen 1-pounder 
R. F. G.J two Maxim machine guns; and four torpedo tubes. The 10- 
iuch guns are mounted in pairs in revolving covered turrets of 10-inch 
nickel-steel armor. These turrets are similarly situated to the old ones 
but they arc smaller and have been placed nearer the midship line, so 
that the new and old centers do not correspond. The new guns have a 
maximum elevation of 35 degrees and a depression of 5 degrees. They 
are fitted for working by hydraulic power, but may be operated by 
hand if necessary. Blast shields protect the crews at the lighter pieces 
from the powder blast of the heavy guns. 

Light bulwarks have been built along the main deck rail aft, and 
behind these are mounted six of the 6-inch guns, three each side. A 
superstructure has been built forward similar to the one aft. On its 
forward end, on the midship line, is placed the other 6-inch gun. Four 
of the 4,7-inch R. F. G. are placed on this superstructure in broadside 
abaft the 6-inch gun. The other 4.7-inch gun is on the extreme after 
end of the after superstructure. 

The ammunition for the 10 inch, 6-inch, and 4.7-inch guns is' stowed 
in magazines directly under the respective batteries below the protec- 
tive deck and is supplied through large armored loading tubes. The 
machinery and supporting bases of the new turrets occupying so 
much less space in the redoubt, room has been made which is put to 
other uses. The engine-room hatches have been made larger; and the 
torpedo-tubes, which were formerly forward, have been placed in the 
redoubt where, being behind thick armor, they are most efficiently 
protected. The tubes are of the latest 18-inch pattern, 
. The forward smoke pipe has been removed from its former position 
and placed in the center line. The mast has been reduced in size at 
its base and the conning tower altered, being made lighter and smaller 
than the old one to allow the turret guns to revolve past it. As there 
is no room in the mast for the various connections of the tubes for the 
transmission of orders from the bridge to the different compartments 
below, a suitable armored casing has been provided for the purpose of 
protecting them, and also a small conning tower in front of the forward 
smoke pipe in which all the apparatus for the transmission of orders is 
collected as well as the steering wheel, thus forming a well-situated and 
protected station of command. The heavy davits on the side, fitted for 
the larger boats, have been replaced by a light derrick. 

The difference in the weight of the new and old armaments is about 
990 tons; the other modifications introduced, additive and subtractive, 
bring the gain down to 820 tons. The effect of this reduction is to 
reduce the displacement to 11,445 tons; draught forward, 26 feet; 
draught aft, 27.5 feet; mean, 26.75, a reduction of 1.625 feet. 
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The turrets and guns removed from the Bcmdolo and Duilio are to be 
used in coast-defense works. The cost of all the alterations of the 
Dandolo^ including new boilers and repair of machinery, is estimated 
at $926,400. The Duilio will be similarly refitted. 

(JOITO. 

(Page 204, No. V; 264, No. VI.) 

This torpedo vessel of 840 tons, launched in 1887, was fitted with 
three screws. After careful trials it has been decided that the third 
screw is of no value economically or propulsively in so small a vessel 
and it (the middle one) is to be removed. The six boilers will all be 
retained. Judging from the results of the trials, it is expected that the 
new arrangement will give slightly greater speed than the old and that 
it will be more economical. 

VESSELS LOST, SOLD, OB STRUCK FROM THE LIST, 

To be sold : Old wooden battleships Veneziaj Bmna, Maria Adelaide; 
transports Washington, Citta di Geneva, and Citta di Na/poli; small 
cruiser Oariddi; gun vessels M. A, Golonna and Agostino Barharigo; 
store ship Saati. 

To be struck from list and employed for local defense : The old battle- 
ships PalestrOj Principe Amadeo, Ancona^ and Casfelfidardo. 

The old battleship San Martino is to be transformed into a torpedo- 
school ship. 

TORPEDO BOATS, 

Plans are being made of a large first-class torpedo boat (200 to 300 
tons), which is to attain a speed of 28 knots. If it proves successful, 
several more will be built in quick succession. These, together with 
several new type torpedo boats of 125 tons displacement, comprise 
the principal part of the contemplated new construction for the year. 
Both classes mentioned above are to be fitted with water-tubulous 
boilers, arranged for using liquid fuel only, on the system devised by 
Naval Constructor Vittorio Cuniberti, Italian navy. Aluminum and 
its alloys will replace bronze, iron, or steel wherever they can be used 
advantageously. 

DELFINO. 

This submarine torpedo boat has been completed and placed in 
reserve at Spezia, in command of a lieutenant. The length of the boat 
is 49.2 feet; beam, 11.48 feet. The complement is 1 officer and 7 men. 
She is designed to make a speed of 10 knots when wholly submerged. 
Her official trials are believed to have been completed, but no data are 
yet published. 

JAPAN. 

No regular budget appears to have been prepared for tlie current 
year, owing to the war. The expenses of the navy have been paid out 
of the general war loans. It is the intention of the Japanese Govern- 
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ment to farther strengthen the navy very materially From the gen- 
eral tone of the Japanese press it seems likely that the additions will 
be chiefly battle ships, coast-defense vessels, and armored cruisers. 

VESSELS PURCHASED. 
IDZUMI. 

The Japanese Government, through the assistance of Ecuadorian 
Government officials, has purchased from Chile the protected cruiser 
Esmeralda, She arrived in Japan in February, 1895, too late to take 
part in any of the naval engagements of the war. On her steam trials, 
which took place prior to purchase by Japan, the average speed main- 
tained was about 16 knots. 

The Esmeralday or ^'Idzumi^^ as she is now called, was the prototype 
of the Naniwaj or Charleston^ and differs very little from them except in 
size. The principal characteristics are as follows : 

Armament. — Two 10-inch, 27-ton guns, one forward, one aft, on the 
midship fore-and-aft line; six 6-inch, 4-ton guns on sponsons, three each 
side in a central, uncovered superstructure; two 6-pounder E. F. G.; 
four 3-pounder E. F. G.j two machine guns; three torpedo tubes. 

Protectimi. — Complete protective deck, 1,5 inches thick; gun shields. 

Motive power. — Horizontal compound engines of 6,500 I. H. P.; 
speed on original acceptance, forced-draft trial, 18.3 knots. 

Dimensions. — Length, 270 feet; beam, 42 feet; draught, 19 feet; dis- 
placement, 2,920 tons. 

VESSELS CAPTURED. 

The following table gives a list of Chinese vessels captured at Wei- 
haiwei and elsewhere. Their new names are simply the Japanese 
pronunciations of the Chinese characters expressing their names in 
Chinese. The significations of the names remain unchanged. 



Japanese name. 



Taken at Weihaiwei. 



Chin yen. 
Sai yen.. 



Heiyen ...~. .. 

Kobei 

Chin nan 

Chin hoka 

Chinsei 

Chin to 

Chinchu 

Chin pen 

Taken at Atan. 



Soko 

Taken at Nuehuang. 

<») 



Chinese name. 



Chen ynen 

Tsi yuen (Chi yuen) . . 



Ping yaen.. 
Kuangping. 
Chen nan... 
Chenpei — 

Chen si 

Chen tnng.. 
Chenchnng. 
Ghenpien... 



Tsaokiang. 



Mei yuen. 



Type. 



Battleship 

Coast-defense ves- 
sel. 

...do 

Cruiser 

Gun vessel 

do 



.do 
.do 
.do 
.do 



Dispatch vessel. 



Gun vessel. 



Displace- 
ment. 


I. H. P. 


Tons. 




7,430 


6,000 


2,355 


2,800 


2, COO 


2,400 


1,030 


2,400 


440 


350 


440 


350 


440 


350 


440 


350 


440 


350 


440 


350 



600 



558 



Speed. 



400 



Knots. 
14.5 
15 

10.5 
16.5 

8 

8 

8 

8 

8 

8 



Date of 
launch. 




1881 
1883 

1890 
1891 
1879 
1879 
1879 
1879 
1881 
1881 



1869 
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The first four of these vessels are being thoroughly repaired, and will 
be regularly commissioned in the Japanese navy. JS^early all the others 4 

will probably be added to the fleet also. 

VESSELS LA UNCHED, 

SUMl. 

(Page 64, No. XIII.) 

This protected cruiser of 2,700 tons was launched at the Yokosuka i 

navy-yard March 9, 1895. The name of the sister ship building at the 
same yard is the AJcashi, ^ 

TORPEDO BOATS. 

During the recent war with China the Japanese lost two torpedo 
boats, both at Weihaiwei. No. 9, after successfully torpedoing the 
Ting Yuen, was disabled, while endeavoring to escape, by a 3-pounder 
shell, which passed through her boiler. An attempt was made to tow 
her, but it was found impracticable. She was abandoned, but was 
recovered after the fall of Weihaiwei. No. 22 ran on a shoal on her 
way out of the harbor after the attack on the Chinese fleet. After 
being abandoned she was destroyed by the Chinese. 

Recent reports state that torpedo boat No. 16 was lost off the Pesca- ^ 

dores Islands, May 12, 1895. Out of a crew of fourteen only one was 
saved. 

LIBERIA. 

BO€KTOWN. 

A small gunboat called the RoeMown has been built in England 
for the Liberiau Government. The armament consists of four light 
guns. 

NETHERLANDS. 

The estimates for the navy for 1895 amount to 15,413,487.24 florins 
($6,196,221.87), an increase of $83,474.66 over that of last year. The 
amount devoted to construction and repairs is $2,485,425.30, which is 
$50,901 less than the amount appropriated for that purpose last year. 
The sum of $788,322 is allotted for continuing work on the Kortenaer, 
JEvertsen, and Piet Heinj and $583,141.20 is allotted as a first charge for 
the construction of three protected cruisers. In his argument for the 
construction of the new vessels the minister of marine discusses the 
proper duties of vessels of the Piet Hein (nee Vessels Launched) type. 
XJp to the present the same ships have been employed at dift'erent times 
on home and colonial service. He now proposes to change this practice. 
The protection of the Netherlands must be effected by a combination 
of the naval and land forces acting in concert. As the coast is full of 
shoals and outlying dangers it would not be safe for hostile vessels to , 
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operate close inshore, especially after the buoys and other navigating 
marks had been removed. It would then be easy to protect the few 
deep water channels. For this purpose good armor protection and a 
powerful armament are more necessary than a large coal supply or 
high speed, while for foreign service vessels of high speed and large 
coal capacity are demanded. For these reasons the minister has 
decided to attach the Piet Hein class to the home defense. As soon as 
these three vessels are ready for service the coast-defense vessels 
Buffel and Ouinea^ one of the old monitors, and nine gunboats, paid 
oft' last year, are to be struck from the list of effective vessels. 
Although it is necessary to replace these obsolete home-defense vessels 
by others of a new type as fast as possible^ yet in view ofi the approach- 
ing additions to this fleet and the number of torpedo boats available 
it is thought more important to provide for replacing the older cruising 
ships. 

VESSELS PROPOSED, AUTHOBIZED, OB BUILDING. 
HOLLAND, ZEELAND, AND FBIESLAND. 

These protected cruisers, proposed in this year's estimates, are to 
be taken in hand during the present year. Two are to be built by 
contract; the Zeeland by the Koninklijke Maatschappij de Schelde, 
at Vlissingen (Flushing), and the Friesland by the iTederlandsche 
Stoomboot Maatschappij, at Fijenoord. The contract price for each is 
$824,000, and they are to be completed in thirty months. The Holland 
is to be built at the State Wharf (Government yard), Amsterdam. 

The following are their principal characteristics : 

Armament — Two 15-centimeter (5.9-inch) guns, one forward, one aft; 
six 12-centimeter (4.7-inch) E. F. G. ; four 75-millimeter (2.95-inch) 
E. F. G.; eight 1-pounders; four revolving cannon. Four torpedo 
tubes are to be fitted, one in bow, one in stern, one each side. 

Protection. — Protective deck, cellular subdivision, nickel-steel shields 
over 15 and 12 centimeter guns, and steel shields over the smaller 
pieces. 

Motive power. — ^Twin-screw engines, designed to maintain a speed of 
20 knots for 6 hours. Coal supply, 400 tons at load draught; 800 tons 
total capacity. The steaming radius at 10 knots, with 400 tons of coal, 
is estimated at 3,200 nautical miles. 

Dimensions. — Length between perpendiculars, 294.45 feet; length on 
load water line, 305.1 feet; length over all, 306.1 feet; beam, 48.56 feet; 
draught, 17.7 feet with 400 tons of coal and 19 feet with 800 tons; 
displacement at the draught of 17.7 feet, 3,839 tons (3,900 metric tons). 

VESSELS LA UNCUED. 
PIET HEIN. 

(Page59, No. XIII.) 

This coast-defense vessel was launched at Fijenoord in the latter 
part of 1894. 
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NORWAY. 

The naval budget of 1893-94, the last in which any items for new 
construction occur, amounts to 2,858,000 kroner ($565,944), which was 
3,000 kroner ($804) less than the estimates. The amount allotted for 
new construction was $134,000. The vessels proposed were a gun 
vessel and the torpedo boats Varg and BaJcet (see p. 66^ No. XIII). Of 
these the Varg and Baket have been completed. Part of the cost of the 
gun vessel was to be borne by the Government, bat the greater portion 
came from a subscription raised by the Ladies' Club of Christiania, 
The designed displacement of the vessel is 380 tons. Tenders for her 
construction have been invited in England, but so far as reported no 
contract has been made. 

PORTUGAL. 

The Portuguese Government wishes to establish a navy-yard, with an 
adequate building plant, at Lisbon. For this purpose it offers an annual 
subsidy of about $550,000 for twenty years to a company which will 
establish a building and repairing yard on Portuguese territory, under 
the following conditions: To do all of the building and repair work of 
the Government and of the colonies of Cape Verde, Azores, and Angola, 
for which the material and fuel will be supplied by the Government, 
and at the end of twenty years to turn over the plant to the Govern- 
ment. Ko offers have been received, and it does not seem probable 
that any will be made. 

VESSELS PROPOSED, A UTHOBIZED, OB B UILDING. 

The new program of construction, according to the proposals of the 
minister of marine, is as follows: 

Two small armored vessels of 2,500 tons and 14 knots speed, of the 
type of the Argentine coast-defense vessel Independencia {see p. 66, No. 
X; 145, No. XII). 

Two protected cruisers of about 3,500 tons, I. H. P. 14,000, speed 22 
knots, of the type of the Argentine protected cruiser Nueve de Jtdio 
{see p. 59, No. XI; 145, No. XII; 3, No. XIII). To be commenced in 
1897 and completed in 1900. 

Two protected cruisers of about 2,600 tons, speed 20 knots, of the 
type of the British protected cruiser Mildura {see p. 304, No. VII; 335, 
No. VIII; 16, No. IX; 24, No. X). To be commenced in 1897 and com- 
pleted in 1899. 

Four gun vessels of 1,000 to 1,300 tons, speed 13 knots, of the type 
of the Portuguese gun vessel Affonso de Albuquerque (composite; 1,100 
tons; battery, two 6-inch, two 5.5-inch guns; speed, 12 knots). To be 
commenced and completed between 1895 and 1900. 

One transport of 4,000 to 4,600 tons and 16 knots speed. 
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Four small gunboats of the type of the Cacongo (p. 273, No. VI). 

One school ship. 

Two light-draught stern- wheel gunboats. 

Thirty-eight torpedo boats (see Torpedo Boats). 

It is very improbable that the whole program will be carried out, as 
it is not believed that the Government will be able to raise sufficient 
money for the purpose. 

ADAMA8T0B. 

About a year ago proposals were invited for the construction of a 
cruiser of about 2,000 tons to have a speed of at least 16 knots. The 
contract was given to Messrs. Orlando Bros., of Livorno (Leghorn), and 
the vessel has been named the Adamastor. Her principal character- 
istics are : 

Armament, — Two 16-centimeter (5.9-inch) guns, one forward, one aft; 
four 105-millimeter (4.13-inch) E. F. G. ; two 3-pounder E. F. G. ; four 
Kordenfeldt machine guns; one torpedo tube in the bow; two training 
torpedo tubes, one each side. 

Motive power. — Twin-screw, vertical, triple-expansion engines, de- 
signed to develop 3,000 I. H. P. with natural draft and 4,000 I. H. P. 
with forced draft; corresponding estimated speeds, 16 and 17.3 knots. 
The steaming radius, at 10 knots, is estimated at 7,200 nautical miles. 

Dimensions, — Length, 242.7 feet; beam, 35.11 feet; draught 14.04 feet; 
displacement, 1,800 tons. 

DIEGO CAO AND PEDRO ANTTAYA. 

Two small gunboats of the Zagaia type, building at the yard of 
Messrs. H. Parry & Son, Ginjal. Cost of the two, $36,288. 

LACEBDA, SEBPA PINTO, CAPELLO, AND ITENS. 

Light-draught, stern- wheel gunboats, built by Messrs. Yarrow & Co., 
Poplar, England, for river service in Africa. They have all been com- 
pleted. The dimensions are: Length, 89 feet; beam, 18 feet; draught 
of the first two, 1.5 feet; of the last two, 11.6 inches. The speed is 10 
knots. 

TORPEDO BOATS, 

The new program of construction includes the following: Three large 
first-class torpedo boats of the Hornet {see p. 39, Ko. XIII) type; twelve 
smaller first-class boats; twenty-three second and third class boats. 

RUSSIA. 

The total amount of the naval budget for 1895 is 51,145,674 paper 
rubles ($26,902,624.50; paper ruble at $0,526). The amount devoted to 
ship construction, repairs, armament, machinery, equipment, etc., is 
$13,279,520.14, of which $4,102,983.57 is for hulls of vessels building or 
proposed ; $2,145,702.86 for their machinery, and $1,250,023.22 for armor. 
The amount devoted to new construction not previously authorized is 
$1,250,023.22. 
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VESSELS PROPOSED, AUTHORIZED, OB BUILDING. 

There are now building for the Russian navy the following vessels 



Name. 



Sisoi Velikii... 

Poltava 

Petropavlovsk. 
SevastoxN)! 




Admiral Senyavin i Coast- defense vessel . 

Admiral Ueibakov do 



Navarin I Battleship 

Russia I Armored cruiser. 



General Admiral Apraxine . . Coast-defense vessel . 

Sisoi VelikiiNo. 3 , Battleship 

Khrabry , Armored Gun vessel . 

Tri Sviatitelya 

Kostislav 

Unnamed 

Vemi 



Samoied 



Vladimir 



Khabarovsk 



Kherson 

Grand Duke No. 1. 
Grand Duke No. 2. 
Standard 



Unnamed. 



Rurik 



Unnamed. 
Unnamed, 



Unnamed 

Torpedo boats. (See Tor- 
pedo Boats.) 



Battleship 

do 

Protected cruiser. 
School ship 



Displace- 
ment. 



Tons. 

8,800 

10, 960 

10, 960 

10,960 

4,126 

4,126 

9,476 

12, 130 

4,126 

8,800 
1,492 
12,480 
8,800 
3,828 
1,280 



Remarks. 



Transport 1, 055 



.do 



do 



do 

do 

do 

Yacht 



Torpedo vessel 



2,700(?) 

10,200(?) 
2,400(?) 
2,400(?) 
5,200 



Armored cruiser. 



Gun vessel. 
Transjwrt . 



do 



8,000 



926 



Launched ; at St. Petersburg. 
Do. 
Do. 
Do. 
Do. 
Do. 
Launched; at Cronstad. 
Keel laid; Baltic works, St. Peters- 
burg. 
Keel laid; New Admiralty Yard, .^t. 
Petersburg. 
Do. 
Do. 
Launched ; at Sevastopol. 
Keel laid ; at Nikolaef. 
Building; at Graville yard, Havre. 
Keel laid ; Baltic works, St. Peters- 
burg. 
Nearly finished; Thames Iron 

Works, England. 
Nearly finished; W. Denny & Bros.. 

Dumbarton, Scotland. 
Nearly finished; Hawthorn, Lesl-c 
<fe Co., Hebbum-on-Tyne, England. 
Do. 
Do. 
Do. 
Launched; Burmeister & Wain, 

Copenhagen. 
Keel laid ;. Crichton & Co., Abo, Fin- 
land. 
To be built on the slip left vacant by 
the launch of the Petropavlovsk at 
Galernia-Ostrovon. 
Proposed. 
Merchant steamer to be purchased 

and transformed. 
To be built in Russia. 



RUSSIA. 

The keel of this large armored cruiser was laid at the Baltic works. 
St. Petersburg, June 1, 1895. The principal characteristics are: 

Arinament. — Four 8-inch guns in sponsous forward and aft; sixteen 
6-inch guns in sponsons, eight each side; six 4.7-inch E. F. G. on the 
upper deck; thirty-six smaller E. F. Gr. and machine guns. Five tor- 
pedo tubes are fitted and four third-class torpedo boats will be carried. 

Protection, — Partial water-line belt extending about three-fourths the 
length; protective deck ; gun protection. 
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Motive 2)Oir6r.— Triple-screw engines of 17,000 I. H. P., estimated to 
give a speed of 19.5 to 20 knots; I. H. P. of each side engine, 7,250; 
of the middle engines, 2,500. With the middle engines alone working 
the estimated speed is 9 knots. Belleville boilers to supply steam for 
14,500 I. H.P. and cylindrical boilers to supply steam for 2,500 1. H. P. 
are fitted. The boilers will have specially designed furnaces arranged 
for burning petroleum if desired. 

Dimensions, — Length, 480 feet; beam, 68.5 feet; draught, 25 feet; dis- 
placement, 12,130 tons. The complement will consist of 35 officers and 
700 men. 

BUBIK NO. 8. 

(Page 67, No. XIII.) 

The third vessel of the Burik type has not yet been commenced. She 
will be built on the slip left vacant by the launch of the FetropavlovsJc 
at the Government yard, Galernia-Ostrovon. The budget calls for an 
armored cruiser of about 8,000 tons. It is not likely that the resem- 
blance to the Burik or Bussia will be very close, but she will probably 
have the same general arrangement of armor and armament. 

8IS0I YELIKII KG. 8. 

The keel of this vessel was laid at the Kew Admiralty Yard, St. 
Petersburg, in the latter part of 1894, on the ways left vacant by the 
launch of the Poltava, It is reported that she will be a sister ship to 
the Sisoi Velikii {see fig. 5) in all respects except some minor details. 

GENERAL ADMIRAL APRAXINE. 

(Page67, No. XIII.) 

The keel of this vessel was laid at the New Admiralty Yard, St. 
Petersburg, June 1, 1895, on the slip left vacant by the launch of the 
Sisoi Velikii, She will be a sister ship in all essential respects to the 
Admiral Senyavin and Admiral Ushakov. 

PROTECTED CRUISER. 

This vessel has been ordered from the Soci6t(§ Nouvelle des Forges 
et Chantiers de la Mediterran^e, and she will be laid down at the com- 
pany's yard at Graville, near Havre. The principal characteristics are : 

Armament. — Six 6-inch guns; ten 3-pounder E. F. G.; four torpedo 
tubes. Other guns between the 6-inch and 3-pounders will probably 
be added. 

Protection, — Protective deck, 1 to 2 inches thick; gun protection. 

Motive power. — Twin-screw engines of 8,500 I. H, P., with forced draft. 
Estimated speed, 20 knots. 

Dimensions. — Length, 331.3 feet; beam, 42.66 feet; draught aft, 18.83 
feet; displacement, 3,828 tons. 

KHRABRT. 

The keel of this armored gun vessel was laid at the New Admiralty 
Yard, St. Petersburg, June 1 , 1895, on the slip left vacant by the launch 
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of the Admiral Senyavin, The Khrabry will be a sister ship of the 
Otvajnii (p. 72, No. XIII) in all essential details. 

TEBNI. 

The Verni is to be a training vessel of the Voin type. She is build- 
ing by contract at the Baltic Works, St. Petersburg, where the keel was 
laid June 1, 1895. The contract price is $315,600. The principal char- 
acteristics are said to be as follows : 

Armament. — Six 4-inch and five smaller E. F. G. 

Motive power, — ^The steam power will be auxiliary to the sails; I. H. P. 

about 400. 

Dimensions. — Length, 203 feet; beam, 36 feet; displacement, 1,280 
tons. 

GUN VESSEL. 

A gun vessel of 926 tons displacement, to cost (hull and machinery) 
$368,000, is provided for by this year's budget. 

TOBPEDO VESSEL. 

A small torpedo vessel is said to be under construction at the yard 
of Messrs. Crichton & Co., Abo, Finland. 

T&AN8P0BT SAMOXED AND TWO OTHEBS. 

The transport Samo'ied is building at the yard of the Thames Iron 
Works aud Shipbuilding Company, Blackwall, England. The contract 
price for hull and machinery is $113,880.78. The principal character- 
istics are: 

Armament. — Two 3-pounder and two 1-pounder R. F. G. 

Motive power. — Triple-expansion engines of 1,050 I. H. P.; estimated 
speed, 12 knots. 

Dimensions. — Length, 170 feet; beam, 33 feet; mean load draught, 12 
feet; displacement at this draught, 1,055 tons. 

A similar vessel is to be built at St. Petersburg; estimated cost, 
$168,320. 

The third transport is to purchased. A suitable merchant steamer 
already completed will be selected and such alterations in her arrange- 
ments as may be desirable will be made. Estimated cost, $210,400. 

VLADIMIB, KHABABOYSK, KHEBSON, GRAND DUKE NO. 1 AND OBAND DUKE NO. 2. 

These vessels are intended for the Eussian volunteer fleet. The first 
named i^ building at the yard of Messrs. W. Denny & Bros., Dumbar- 
ton, on the Clyde, and the others by Messrs. Hawthorn, Leslie & Co., 
Hebburn-onTyne. 

Vladimir. — Twin-screw steamer; length, 419 feet; beam, 49 feet 6 
inches; draught, 24 feet. 

Kherson. — Twin-screw steamer of 10,200 tons displacement; length, 
493 feet; beam, 54 feet; draught, 24 feet. 

Khabarovsk. — Twin- screw steamer of 2, 700 tons displacement ; length, 
265 feet; beam, 36* feet; draught, 14.5 feet. The I. H. P. of the 
machinery is 1,800; estimated speed, 13 knots. 
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Grand Duke No. 1 and Grand Duke No. 2. — The proper full names for 
these vessels do not seem to have been definitely settled. They are 
referred to in English periodicals by the names above given. They 
are single-screw steamers of 2,400 tons displacement. Length, 288 
feet; beam, 37 feet; draught, 15 feet. The designed I. H. P. of the 
machinery is 2,500 and the estimated speed 14.5 knots. 

LIGHT-DBAUGHT GUNBOAT. 

This boat, which has a length of 150 feet, has very light draught, 
and is intended for service on the Amu Daria. She was built in sev- 
eral sections, and after being tried under steam was taken apart and 
shipped to her destination. The boilers are arranged to burn petro- 
leum fuel, and the apparatus is said to have passed a severe trial test 
very satisfactorily. 

VESSELS LAUNCHED, 
POLTATA, PETBOPAYLOTSK, AND SEVASTOPOL. 

These first-class battleships have all been launched; the Poltava^ 
November 6, 1894; the Petropavlovsk, November 9, 1894, and the 
Sevastopol, June 1, 1895. They are sister ships as regards the hull, but 
the machinery differs slightly, though practically the same in power. 
One military mast and one pole signal mast are fitted. The principal 
characteristics are : 

Armament. — ^Four 12-inch L/40 guns, mounted in pairs in barbette 
towers forward and aft; twelve 6-inch L/45 guns, eight in pairs in 
four small barbette towers, two each side in the waist, and four in broad- 
side on the gun deck, between but below the small barbette towers. 
There are also about twenty 3-pounder and 1-pounder E. F. G. Six tor- 
pedo tubes are fitted. 

Protection. — Partial armor belt extending along the water line for 
about three-fifths the length amidships; thickness, 16 inches over the 
middle body and tapering to 8 inches at the ends where it meets the 
diagonal bulkheads which join it to the 12-inch gun barbettes. The 
thickness of the forward diagonal bulkhead is 9 inches and of the after 
one 8 inches. Protective deck over belt and at the ends beyond the 
belt; thickness 2.5 to 3.5 inches. Armor on large barbette towers, 10 
inches; on small barbette towers, 5 inches; hoods over all barbette 
guns, 3 inches. Side armor above belt, 5 inches. All the armor of 5 
inches and thicker is Harvey face-hardened. 

Motive power. — Twin-screw engines of 10,600 I. H. P. with natural 
draft and 13,500 with light air pressure; estimated maximum speed, 
17.5 knots. The engines are practically the same as those in the Royal 
Sovereign class in the British navy [see p. 21, No. XIII). There are 
sixteen single-ended main boilers and two auxiliary boilers. Normal 
coal supply, 900 tons; total coal capacity, 1,300 tons. 

Dimensions. — Length on water line, 375 feet; length between perpen- 
diculars, 356 feet; breadth at water line, 70 feet; mean draught, 26 feet; 
displacement, 10,960 tons. 
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ADMIRAL KENTAYIN. 



(Page 160, No. XII; 68, No. XIII.) 



This coast-defense vessel of 4,126 tons was laanched at the Kew 
Admiralty Yard, St. Petersburg, August 22, 1894. 

STAND ABD. 

(Page67, No. XIII.) 

This vessel is of the customary yacht model with clipper bow and 
overhanging stern. There are three pole masts with fore-and-aft rig; 
two smoke pipes; light bulwarks around upper deck; long after-deck 
house, containing a drawing room and a dining saloon capable of seat- 
ing 60 persons. On the main deck are the cabins and staterooms — aft 
for the imperial family and suite, farther forward for the oflBcers of the 
ship. The keel was laid in August, 1893, at the works of Messrs. Bur 
meister & Wain, Copenhagen, and she was launched March 10, 1895. 
The original design called for a steel hull, with wood and copper sheath- 
ing, and a displacement of 5,557 tons. The contract was changed, 
however. The hull is of steel without sheathing, and the dimensions 
are as given below. 

Motive power. — Consists of two twin-screw triple-expansion engines 
of 10,600 I. H. P. with natural draft and 15,000 with forced draft. The 
maximum estimated speed is expected to be about 21 knots. Belleville 
boilers are fitted. 

Dimensions. — Length between perpendiculars, 370 feet ; beam , 60.5 feet ; 
mean draught, 18.5 feet; displacement, 5,200 tons. 



STEAM TRIALS. 



BURIK. 



(Page 38, No. IX; 161, No. XII,) 

The steam trials of the first-class armored cruiser Rurik^ 10,923 
tons {see fig. 6), took place on October 15 and 23, 1894, at a mean 
draught of 24.12 feet and a displacement of 9,407 tons. The results 
were: 



ReTolations.. 
Speed, knots. 



RuiiH. 



First. ; Second. Third. Fourth. 



80.5 
18.04 



82 
18.97 



82 
18.74 



82 
19.17 



OTVAJXII. 



(Page 44, No. X; 46, No. XI; 72, No. XIII.) 

This armored gun vessel of 1,492 tons has completed her steam trials 
with the following results: Steam pressure, 150 pounds; revolutions, 
164; I. H. P., 2,589; speed, 15.5 knots. 
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VESSELS LOST, SOLD, OR STRUCK FROM THE LIST. 

The names of the dispatch vessels Rossilnii and Batiuslca have been 
struck from the list. The Amu Daria flotilla, consisting of the Gzar^ 
Czariza, Petersburg, and Moslcwa, have been transferred to the war 
department and stricken from the list of the ileet. The old imperial 
jacht Derzava has been condemned as unfit for further service as a 
yacht. She has been stripped of her fittings, and will be stationed at 
Oronstadt for harbor service. 

TORPEDO BOATS. 

The budget for 1895 provides for the following: One first-class boat 
of the Havock {see p. 39, No. XIII) type {Solcol)', two first-class boats 
of the Anakria type {see p. 39, No. IX), displacement, 85 tons, building 
at the Government yard at Ijora; thirteen of the Pernov type {see p. 161, 
No. XII), 118 tons, three to be built at Ijora and ten at the Nevsky 
works, St. Petersburg. 

SOKOL. 

This large first-class boat of the Havock type (p. 39, No. XIII) is 
building at the yard of Messrs. Yarrow & Co., of Poplar, England. 

Armament — Two training torpedo tubes on deck; one 7.5- centimeter 
(2.95-inch) E. F. G. on the forward conning tower; two 3-pounders on 
each side. 

Motive power. — The machinery consists of twin-screw triple expan- 
sion engines of 4,500 I. H. P.; eight Yarrow tubulous boilers; contract 
speed, 29 knots. 

Dimensions. — Length, 190 feet; beam, 18.6 feet; draught, 7 feet; dis- 
placement, 240 tons. 

SANTO DOMINGO. 

INDEPENDEXCIA. 

This small vessel is intended for a Government yacht and dispatch 
boat. She was built by Messrs. Napier, Shanks & Bell, of Glasgow, 
and launched September 3, 1894. The hull is of steel. 

Armainent — One 6-pounder E. F. G. on the forecastle; four 3pounders 
on the broadside; two 37-millimeter H. E. 0. aft. 

SPAIN. 

The total amount of the estimates for 1895 is 23.470,114 pesetas 

($4,529,732). 

VESSELS PROPOSED, AUTHORIZED, AND BUILDING. 

SIX SMALL GUNBOATS. 

Six very small gunboats, intended for service in Cuban waters, are 
to be built in Spain. Their principal characteristics are: 



60 HOTES ON SHIPS A2n> TORPEDO BOATS. 

Armament. — One 42-millimeter (1.65-mch) 2.5-poiiiider Maxim-]S^or- 
denfeldt K. F. G.; one 37-millimeter JL F. G. 

Motive patrer. — ^Triple expansion engine; contract speed with natnral 
draft, 10 knots daring an eight-hoar ran; with forced draft 12 knots. 
Steaming distance at 6 knots, 700 nautical miles. 

Dimermons. — ^Length, 68.9 feet; beam, 11.8 feet; draaght, 4.9 feet: 
displacement, 40 tons. 

VESSELS LAUXCHED. 
EMPESADOB CABLOS T. 

(Page 50, No. IX.) 

This first-class armored craiser was launched at the yard of Messrs. 
Vea-Marguia Bros., Cadiz, March 12, 1895. The keel was laid March 
4, 1892. The vessel was to be completed in forty months from the date 
of contract, but this period is likely to be exceeded by two years. The 
hull is of steel, without sheathing. Two light military masts, each 
canying one top, are fitted. The principal characteristics are : 

Armament. — Two 28-centimeter (11.02-inch) Gonzalez-Hontoria guns, 
mounted singly in barbette towers forward and aft; eight 14-centimeter 
(5.5-inch) Gonzalez-Hontoria guns, mounted in spousons, four on the 
main deck and four on the gun deck; four 10-centimeter (3.94-inch) 
Gonzalez-Hontoria R. F. G., two on main deck in the waist between the 
14-centimeter guns and two in recessed ports on the gun deck forward; 
four 6-pounder and four 3-pounder E. F. G. ; two machine guns. Six 
torpedo tubes are fitted, one forward, one aft, and one on each bow and 
quarter. 

Protection, — Complete protective deck, made up of three thicknesses 
of plating; maximum thickness on slopes over the middle body, 6.1 
inches. Side armor over outside plating 167.3 feet long, 5.75 feet wide, 
and 1.97 inches thick, with bulkheads at ends of the same thickness^ 
made up of two thicknesses of 0.984-inch plates, one of Siemens-Martin 
and one of chrome steel. Barbette towers, 20.3 feet in diameter; 
armor, 9.8 inches thick; gun shields over barbette guns, 3.94 inches; 
armor of loading tubes for 28-centimeter guns, 7.87 inches thick. 

Motive power. — Twin-screw, four -cylinder, triple expansion engines, 
designed to develop 15,000 I. H. P. with natural draft and 18,500 with 
forced draft; corresponding estimated speeds, 19 and 20 knots. There 
are twelve single-ended cylindrical boilers, 16.3 feet in diameter and 
9.85 feet long, designed to carry a steam pressure of 147 pounds. The 
coal supply is 1,771 tons; estimated steaming distance with this amount 
of coal, about 12,000 nautical miles at 10 knots. * 

Dimensions. — Length between perpendiculars, 380 feet; length over 
all, 404.7 feet; beam, 67 feet; mean draught, 24.5 feet; draught aft, 
25.5 feet; displacement, 9,089 tons (9,235 metric tons). 
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QUIBOS. 

(See Steam Trials.) 

This small single-screw gun vessel was launched from the yard of 
the Hongkong and Whampoa Dock Company Hongkong, January 24, 
1895. The principal characteristics are: 

Armament — Two 6-pounder Hotchkiss E. F. G., one forward, one 
aft; two 1-inch, 5-barrel Nordenfeldt machine guns, one each side in 
sponsons. 

Motive power. — Single-screw triple-expansion engines of 500 I. H. P., 
designed to give a speed of 12 knots. Steam at 170 pounds pressure 
is supplied by two single-ended cylindrical boilers. Coal capacity, 75 
tons. Steaming radius (estimated), 3,775 nautical miles. 

Dimensions. — ^Length over all, 145.25 feet; beam, 22.83 feet; depth, 
11 feet; displacement, 347 tons. 

GENEBAL ALAYA. 

This transport, built for service in the Philippine Islands, was 
launched at the yard of A. McMillan & Son, Limited, Dumbarton, 
Scotland, May 8, 1895. The hull is of steel without sheathing. Pro- 
vision has been made for carrying a suitable armament when the vessel 
is on her station, and magazine accommodation is provided in the hold. 
The machinery is single-screw, triple-expansion. The dimensions are: 
Length, 212 feet; beam, 30 feet; draught, 18.75 feet. 

STEAM TBIALS, 
VISCATA. 

(Page 318, No. VII; 355, No. VIII; 42, No. IX; 51,No.X.) 

This armored cruiser, a sister ship in all respects to the Infanta 
Maria Teresa, fully described on pages 74 to 76 in General Information 
Series Ko. XIII, has completed her trials. The results with forced 
draft were: I. H. P., 13,000; speed, 20.3 knots. The results with 
natural draft were: I. H. P., 9,500; speed, 18 knots. 

(See Vessels Launched.) 

This gun vessel recently completed her steam trials. The reported 
results were: I. H. P., 480; speed, 12 knots. 

VESSELS LOST, SOLD, OB STBVCK FBOM THE LIST. 

BEINA BE6ENTE. 

The protected cruiser Beina Begente, 4,750 tons {see p. 271, Ko. VI; 
320, No. VII), foundered at sea oif the Spanish coast, March 10, 1895. 
As all hands were lost the cause of the disaster is not known. 
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SWEDEN. 

In the Swedish naval estimates for 1895 authority is asked for con- 
tinuing the construction program already laid down. {See p. 17, 
No. XIII.) 

VESSELS FBOPOSED, AUTHORIZED, OB BUILDING, 

ODEN. 

(Page 77, No. XIII.) 

The construction of the coast defense vessel described in Ko. XIII 
has been commenced. She is to be named the Oden, The plate facing* 
page 77, No. XIII, should have been entitled "New Svea type" 
instead of merely "Svea.'' It represents the Oden and the two pro- 
jected sister ships. 

TORPEDO BOATS. 

The first-class boats Oondul and Oudur have had their steam trials. 
The speeds attained were 19.2 and 19.94 knots, respectively. 

TURKEY. 

The allotment for naval purposes for 1895 is said to be 650,000 pounds 
Turkish money ($2,860,000), a decrease of 50,000 pounds ($220,000) 
from that of 1894. There is a programme of construction laid down, 
but the money for carrying it out is lacking. 

VESSELS PROPOSED, A UTRORIZED, OR B UILDING, 

On the stocks in Turkish Government yards are : 

Armored cruiser Abdul Kader, The work on this vessel, laid down 
three years ago, is proceeding so slowly that only nine frames have 
been erected. Protected cruisers Hudavendikiar and Selimiej sister 
ships, steel, 4,050 tons, building, not yet launched. Cruisers Feiz-i- 
bahri and Schadie {see p. 61, No. XI), sister ships, steel, 1,815 tons, 
building, not yet launched. 

The construction of six additional gun vessels for coast guard and 
revenue service is projected; also the transformation of the steamer 
Candia into a cruiser. A mining boat is said to have been ordered 
from the Soci6t6 Nouvelle des Forges et Chantiers de la M^diterran^e, 
but the report lacks confirmation. 

VESSELS LAUNCHED. 
PELENO-I-DEBYA AND NIMET. 

The torpedo vessel Peleng-i-Derya, 850 tons, has been delivered to 
the Turkish Government by the builders, the Germania Schiff und 
Machinenbau Actien Geselleschaft, of Kiel, Germany. This is the ves- 
sel described on page 78, No. XIII. The Nimet, a sister ship, is build- 
ing at the same yard. 
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KILID BAHB A!fD ZOHIF. 

These are small gun vessels of 643 tons displacement, and were both 
launched during 1894. 

Armament, — Four 4.7-inch Krupp R. F. G.; several smaller R. F. G. 
and machine guns. 

Motive power. — Single-screw engines, designed to give a speed of 
about 12 knots. 

Dimensions. — Length, 190.2 feet; beam, 24 feet; mean draught, 11.5 
feet; displacement, 643 tons. 

The Kilid Bahr was at first called the <^ Sedul Bahr.^ 

SHEFKET irUSl, SETAD-I-DEBYA, BECHBEB AND ACHBEB. 

These very small gunboats were launched during the past year. The 
Shefket Numa is of 200 tons displacement, the Seyad-i-JDerya of 104 
tons, and the other two of 70 tons each. 

TORPEDO BOATS. 
TAIJAB AND BEBK-EFSCHAN. 

These first-class torpedo boats, modeled after the German division 
boats, have also been delivered by the Germania Company, of Kiel. 
The dimensions are: Length, 187 feet; beam, 21 feet; draught, 12 feet; 
displacement, about 270 tons. 
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NOTES ON ORDNANCE AND ARMOR. 



By Lieut. P. V. Lansdale, United States Navy, 
Staff Intelligence Officer, 



GUNS AND MOUNTS. 

As pointed out on page 165, General Information Series No, XII, and 
page 79, No. XIII, the tendency in tbe development of gun construction 
is undoubtedly in the direction of guns of moderate dimensions, which 
may be man-handled but developing enormous power, and in improve- 
ments in breech mechanism tending to increase rapidity of Are, The 
full utilization of the energy produced by recoil is probably yet in 
its infancy. Most of the features which characterize a rapid-fire gun 
are being extended to heavy calibers as far as practicable, though these 
are not rapid-fire guns in the strict sense of the term. The largest 
caliber so far fitted with a metallic cartridge case is the French 6.48- 
inch gun, while the heaviest caliber with which fixed ammunition is 
used is 5.51 inches. 

In these notes guns described under the different countries are given 
the designation " R. F." if so called by the authorities quoted, but the 
term is only applied by this office to guns using fixed ammunition. 

The recent naval battle in Asiatic waters gives an illustration of the 
value of modern artillery fire. The Japanese fleet, with fifty-nine 4.7- 
inch and eight 6-inch R. F. G., were opposed to a Chinese fleet with 
practically none. The Japanese guns were purchased in England, and 
at the proof trials a 4.7-inch is said to have been fired seven times in 25 
seconds. Three of the Japanese ships each possessed one long gun 
of great power. This gun is a 32-centimeter (12.6-inch), L/40, built 
by the Forges et Chantiers de la M^diterran6e Company in 1890. 
Excepting the British 111-ton and the Italian 105-ton it was the most 
powerful gun afloat. The perforations through iron, calculated by the 
Krupp formula, for these three guns are 38.3, 37.4, and 35.8 inches, 
from which it may be seen that the Japanese gun actually stands first. 
Probably, as fired in service, these three types might be regarded as 
2418—1^0. 14 5 
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eqoals; thongb in energy the larger ones have an advantage, due to 
their heavier i>rojectiles, as the following table will show: 



Nation. 



British .. 
Italian... 
Japanese 



Caliher 
of ^n. 


Weight of 
piojectile. 


Weight of 
gan. 

Tons. 


Mazzie 
energy. 




Pounds. 


* Foot-tons. 


16.25 


1,800 


Ill 


54.320 


17 


2,000 


105 


55,030 


12.6 


990 


65 


30,770 



This gnn was mounted in barbette. For a detailed description of the 
carriage see page 155, No. X, and plate. The mount worked well as 
long as the hydraulic gear remained intact. It is reported that on 
board of the Japanese flagship, which carried one of these guns, a frag- 
ment of a shell cut one of the pipes belonging to the system and the 
gun was thereby put out of action after the third discharge. During 
the prevalence of very cold weather much care had to be exercised to 
prevent the liquid in the system from freezing. Besides the use of 
glycerine in the water, various devices were resorted to to keep the 
inside of the turret and the hydraulic rammer warm. 

Kegarding the performance of these guns, they did not play the 
prominent part which one might expect. As for the other guns carried 
by the Japanese ships, the 4.7-inch E. F. G. fired projectiles weighing 
45 pounds, those of the Yoshino, protected cruiser, being provided with 
smokeless powder. Her 6-inch R. F. G. weighed 6 tons, and with a 
charge of 15 pounds of cordite the 100-pound projectile had a pene- 
trating power of 8 inches in iron at 2,700 yards. 

The Chinese vessels were provided principally with Krupp guns, and 
these were not of a recent design. The largest were mounted in tur- 
rets on board of the battle ships Ghen ytien and Ting ytien. They 
were 30.5 centimeters (12 inches) in caliber, and were built in 1878. At 
that time they were a marked advance in the construction of heavy 
artillery, and were the most formidable guns actually in service. As 
was the custom at that date, we may compare them with the Woolwich 
M. L. guns of nearly the same caliber: 



Factory. 



Woolwich 
Kmpp 



Caliber. , Tons. 



I 



Inches. 
12.5 
12.0 



38 
35.4 



Length, 

in 
calibers. 


Muzzle 
velocity. 


Energy. 

14, 105 
14, 740 


16 
18.9 


Feet. 
1,575 
1,712 



Perfora- 
tion in 
wrought 
iron. 



Inches. 
19.5 
20.5 



The two battle ships alluded to carried eight of these guns between 
them, which at the battle oft* the Yalu were fired about 197 times, or at 
the rate of from 5 to 6 rounds per hour. The four 5.9-inch guns which 
they carried were fired at the rate of from 12 to 13 rounds per hour. A 
reported failure of Chinese shells to explode is explained by the fact 
that but very few common shells were fired, owing to the deficient sup- 
ply of the latter. The other guns of the main battery were Krupp 
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type, except four 10-iiich Armstrong. The only explosions reported 
were on board of the Kuang pingj a Chinese cruiser. Two Hotchkiss 
47-milIimeter (1.85-inch) guns burst, most of the fragments going over- 
board. It is a significant fact that in the magazine of this ship soon 
afterwards were found 47-millimeter cartridge cases containing a i)owder 
resembling cordite. The guns bore the name of an English manufac- 
turer. 

A foreigner on board one of the Chinese ships at the battle of the 
Yalu is quoted as saying: 

The Japanese knew how to profit by their superior armament. The R. F. G. gave 
them an immense advantage, enabling them to throw an all-around rain of shots, thus 
setting on fire the Chinese ships and riddling everything which was not sheltered 
from their tire. Thus it was that the Chinese ships began to burn soon after the 
action opened. The wooden fittings were set on fire, and the iron bulkheads exposed 
to this rain of projectiles were rapidly destroyed. The smoke pipes were riddled 
through and through, and the military tops transformed into death traps. No other 
result was possible. Not a single heavy R. F. G. was mounted in the Chinese fleet, 
and their ships had practically no secondary battery at all. 

The effect of the very heavy gun fire merits a close examination. To 
this cause must be ascribed the loss of the armored cruiser King yuen 
and the protected cruiser Ghih yuertj besides the tremendous damage 
done to the Japanese flagship. On the other hand, the two Chinese 
battle ships, Chen yuen and Ting ytien, stood the hammering for more 
than five hours without their vitals being affected. Their armor was 
old-type compound of from 8 to 14 inches in thickness, and very infe- 
rior to the surface-hardened article of the present day. The deepest 
scar in the belt of either one of them was 3.1 inches. The range at which 
much of the firing was done was upward of 2,000, sometimes over 3,000 
yards, so that the lack of marks made by heavy projectiles must be 
attributed to the difficulty of hitting the exceedingly small targets pre- 
sented at such distances, rather than to insufficient muzzle velocity. 
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The naval appropriation for 1895 q,s voted included the following 
items under ordnance: Manufacture and repair of ordnance, 7,000,000 
francs ($1,351,000); extraordinary, for new ships, 1,000,000 francs 
($193,000); ammunition, 13,900,000 francs ($2,682,700); maintenance 
of arms, etc., 500,000 francs ($96,500); torpedoes, 300,000 francs 
($57,900). 

In the navy estimates for 1896, presented to the Chamber of Deputies 
May 14, 1895, under ordnance appear the following items : Manufac- 
ture and repair of ordnance, 7,750,000 francs ($1,495,759); ammunition, 
12,900,000 francs ($2,489,700) ; maintenance of arms, etc., 500,000 francs 
($96,500); torpedoes, etc., 250,000 francs ($48,250). 

The French continue to convert their guns of calibers up to and in- 
cluding the 164.7-millimeter (6.48-inch) to rapid-fire by making several 
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modifications. {See tigs. 1 and 2, and p. 94, No. XI.) The principal 
alterations made are as follows: The plug handle is replaced by a 
system of levers which facilitates the operation of turning and with- 
drawing the plug. The latter is fitted with an extractor, and with a 
lock which extends through the entire length of the plug {see fig, 3). 
It is also provided with an automatic safety latch. A shorter mush- 
room, which is rigidly attached to the plug, takes the place of the old 
one. Through the mushroom head opposite the primer-cap are two 
small vents designed to relieve the pressure of the gas in case of the 
rupture of the primer cap. In cases where the breech mechanisms are 
fitted by the Forges et Chantiers de la M^diterran^e Company they 
are of the Canet pattern. 

The calibers now in use in the French naval service are given in the 
following table, taken from the Manuel du Marin- Canonnier: 



Models. 



Caliber. 



1881 

1881 

1875. 1875 M, 1881, 1884 

1870, 1870 M, 1881. 1881 M, 1884 

1870.1881,1884 

1870,1887,1892 

1870.1881.1884,1887,1892 

1870, 1870 M, 1875. 1875 M, 1881, 1884, 1887, 1892 

1887,1892 

1870, 1870 M 

1875.1881,1884,1887 

1875-79 

1875 




The following is a list of E. ¥,0(tire rapide) guns in use in the French 
navy: 



Gun. 



Caliber. 



Rapid-fire. 
Do.... 



Do 



Do; 

Breech-loading. 



Do 



Kapid-fire. 



Mm. 

65 

65 
100 
100 
100 
100 
138.6 



Do 138.6 



Do 



Breech-loading. 



Do 



138.6 
138.6 
138.6 
138.6 
164.7 
164.7 
Breech-loading 164. 7 



Do.... 
Eapid-flre. 



Do 



Do 
Do 



104.7 
164.7 



Inches. 
2.57 
2.57 
3.94 
3.94 
3.94 
3.94 
5.45 
5.45 
5.45 
5.45 
5.45 
5.45 
6.48 
6.48 
6.48 
6.48 
6.48 



Model. 



1888 B. F. 

1891 R. F. 
1881 R. F. 

1889 R. F. 
1891 

1892 (long). 
1881 

1881 M. 

1884 

1887 

1887 (short plug). 

1891 

1881 

1884 

1887 

1887 (abort plug). 

1891 



Muzzle 
velocity. 



Feet. 
2,346 
2,346 
1,837 
2,494 
2,494 
2,494 
2,100 
2,100 
2,100 
2,526 
2,296 
2, 526 
2,132 
2,132 
2,625 
2,296 
2,625 
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Guns of the model of 1892, without trunnious, are 50 calibers in length, 
while those of 100 millimeters, model of 1892 (Canet system), are 55 
calibers. 

A peculiar feature of the construction of guns of the model of 1884 
of 164.7 millimeters (6.48 inches) and upward, except the 240 milli- 
meters (9.45 inches), is the introduction of a short tube {virole) in the 
breech for the purpose of increasing the length of the screw box and 
strengthening the gun. To effect this in case of the 194-millimeter 
(7.647-inch) caliber {see fig. 4) the rear end of the tube is cat off and 
the virole is screwed in, abutting against the end of the tube of the 
gun. The rear half of this receives the breech plug. Figs. 5 and 6 
show another method in which the virole is screwed on the tube. R. F. G. 
of 100, 138.6, and 164.7-millimeter (3.94, 5.45, and 6.48.inch) calibers, 
L/45, without trunnions, are altered in this manner. 

DEYELOPMENTS OF CANET GUNS. 

The changes introduced in design in the past few years refer chiefly 
to reducing the number of parts, to increasing the length of the bore, 
and to alterations in the nature of the rifling, the dimensions of the 
powder chamber, etc. Attention has also been especially given to 
insure ample longitudinal strength. The main objects in view have 
been, and still are, to reduce the size of calibers of ships guns, to 
increase the velocity of projectiles of moderate weight, to flatten tra- 
jectories, and, of course, to widen the area and depth of the dangerous 
zone commanded by the high velocity and long-range guns. M. de 
Vignaux, of the Forges et Chan tiers de la M^diterranee Company, in a 
recent lecture, dwells upon the importance of a low trajectory, suggest- 
ing that, although its advantages are beyond dispute, its vital impor- 
tance is not yet sufficiently recognized. Fewer changes in elevation are 
required with a flat trajectory in following a moving object; and this is 
a matter of great importance, since the gunner can deliver a larger 
number of shots in a given time— -one of the imi)ortant conditions of 
modem warfare — without having his attention diverted by having con- 
stantly to change the angle of elevation. Securing increased velocity 
is a subject to which the Forges et Chantiers de M^diterran(§e Company 
have paid special attention. To increase the velocity there are two con- 
ditions that must be fulfilled, the employment of very slow powders 
especially adapted to the gun in which they are to be used, contained in 
a chamber of suitable proportions, and a lengthening of the bore suffi- 
ciently to allow the expanding gases to perform a maximum of work 
through a comparatively long distance. Experiments were referred to 
(p. 99, No. XIII) in which very high velocities were obtained with a 
gun of ten centimeters (3.94 inches), L/80. It is stated that subse- 
quently an experimental French naval gun of the same dimensions gave . 
to its projectile a muzzle velocity of 1,200 meters (3,936 foot-seconds). 
It has been proved that guns of these extreme lengths can be made and 
used without being exposed to excessive strains. It seems probable 
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that the proportion of 30 or 35 calibers will become obsolete. M. de Vig- 
naux admits the lmi)ossibility of mounting such long guns, even those of 
45 or 50 calibers, on ships designed to carry the older or shorter models, 
and he advocates meeting this difficulty by constructing vessels to suit 
the guns, and not to adapt the latter to the confined limits now pro- 
vided. This authority considers that the advance made has been suf- 
ficiently great to justify the substitution of the 24-centimeter (9.4-inch) 
for the 27 -centimeter (10.6-inch), and of the 19-centimeter (7.5-inch) for 
the 24-centimeter (9.45-inch). This reduction of caliber brings with 
it a considerable diminution in the weight of the gun, the mounts, and 
the ammunition, in the dimensions and consequently the weight of the 
turret armor, and that of the ammunition hoists. 

An obvious advantage in the reduction in the weight of guns and 
mounts is that it facilitates the working by hand in place of hydraulic 
or other power. It appears probable that in the French navy hydraulic 
power for handling heavy guns is to be superseded by electricity. Of this 
type of artillery the Forges et Chantiers de la M6diterran6e establish- 
ment has produced good examples, and, moreover, so designed that the 
whole operation of training, supplying ammunition, loading, etc., can 
readily be performed by hand, in the event of a breakdown of the power 
installation, with but little delay and without overtaxing the strength 
of the crews. This advantage has been achieved by reductions in the 
weight of the guns and the mounts, and by a careful balancing of the 
turret and the gun. 

Regarding the storage of ammunition M. de Vignaux makes some 
interesting observations. He says that the most important point 
to be cared for is to avoid high temperatures in the magazines. Many 
experiments have proved that brown powders, in the course of time, 
sufter considerable changes and become more violent and sudden in 
their action. This peculiarity has led to serious accidents in the 
French and English services. Recently investigations have been con- 
ducted with smokeless powders with a gun-cotton base. The danger 
appears to be much greater with the nitroglycerin powders, from 
which exudations are likely to occur. Technical opinion in France 
seems to lean to the desirability of artificially cooling the magazine. 
It is claimed that the temperature should never exceed 35^ C. (95^ F.), 
and that this should be maintained by ventilation and cold-air circu- 
lation, or preferably by the installation of a special cooling plant to 
maintain the temperature at safe limits. 

In addition to careful stowage, ships using ammunition of this class 
will probably be provided with appliances for testing the powder from 
time to time. 

Regarding the installation of the battery M, de Yignaux emphasizes 
the following points : 

1. The necessity of reducing the number of different calibers on 
board, as any slight loss in offensive power would be more than com- 
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pensated by the advantages arising from a smaller variety of amma- 
nition, etc. 

2. It becomes more and more necessary that the ship should be 
designed for its armament. If this armament be not installed under 
the best available conditions, if the guns interfere with each other's 
angles of fire, if the men serving the guns are hampered by want of 
room or imperfect appliances, rapid firing is impossible. In order to 
compare the fighting values of two ships' armaments this arrangement 
of the battery and the facility with which the guns are handled are 
points which require careful consideration. The following is a list of 
the elements that have to be considered in making the calculation: 

(1) The various calibers, and with them the weights of projectiles. 

(2) The initial velocities. (3) The number of guns constituting the 
armament. (4) The number of rounds that can be fired by each cali- 
ber in a certain time. (5) The field of fire of each gun. (6) The ease 
with which the various guns can be trained. (7) The accuracy of fire 
and the chances of useful firing, a condition which obviously varies in 
large calibers and in rapid-fire guns. (8) The speed of the ship and 
her manoeuvring power. After all, the most useful information is the 
total striking energy. To obtain this the armament may be classified 
as follows: (1) Large caliber guns. (2) Eapid-fire guns of from 10 to 
16-centimeter (3.9-inch to 6.3-inch) caliber. (3) Kapid-flre guns of 
less than 10 centimeters (3.9 inches). The guns can not all be fired at 
once, so their efficiency depends, to a large extent, on the manner in 
which they are arranged and bow many can be concentrated on a given 
object. Moreover, it must be remembered that the value of fire from 
different kinds of guns varies in other respects besides that of foot- 
tons of striking energy. A rapid-fire gun, even of a moderate caliber, 
may easily throw a greater weight of metal with a higher energy in a min- 
ute than a 34-centimeter (13.4-inch) gun can do, but it would be very 
misleading to estimate the former at the same value as the latter. It 
may be greater or less, according to circumstances. Therefore, in 
establishing comparisons between the battery powers of different ships 
it is necessary to classify the different types of guns and to reduce them 
to a unit of time. Taking one minute as this unit, the following prac- 
tical firing speeds, under service conditions, may be taken: 



Caliber. 



24 centimeters (0.45 inches) 

19 and 20 centimeters (7.47 and 7.87 inches). 
15 and 16 centimeters (5.90 and 6.29 inches). 
12 and 14 centimeters (4.72 and 5.51 inches) . 

10 centimeters (3.94 inches) 

65 millimeters (2.56 inches) 

57 millimeters (2.24 inches) 

47 millimeters (1.85 inches) 

87 millimeters (1.46 inches) 



Koandsper 
minute. 



.5 

,75 

5 

6 

7 

10 

12 

13 

15 
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With this method of comparison it is possible to show approximately 
the effect of substituting rapid-fire guns for the slower-fire guns of 
large caliber. It is evident that such a change must not be carried too 
far, because war ships, cruisers for example, should be provided witli 
some guns as heavy as those to which they are likely to be opposed. 

The preceding table nearly agrees with the service rates of fire as 
used in making comparisons in the Office of Kaval Intellegence, which 
are as follows: 



Caliber. 



Kate of fire under service 
conditions. 



12 inches , ' 1 round per 6 minutes. 

10 inches I 1 round per 6 minutes. 

8 inches , ' 1 round per 3 minutes. 

6 inches i 2.5 rounds per minute. 

6 inches ' 6.5 rounds i>er minute. 



4 inches 

6-pounder (2.24 inches) 
3-pounder (1.85 inches) 
l-pounder (1.46 inches) 



8.5 rounds per minute. 

11 rounds per minute. 

12 rounds per minute. 
15 rounds per minute. 



Touching this subject the following comparison of the battery power 
of nine different ships is interesting on account of the introduotion of 
a time element: 



Kame of ship. 



Capitan Prat 

Presidente Pinto 

Tfueve de Julio 

Velnte cinco de Mayo 

Blake 

Barflenr 

Dupuy de Ldme 

Brooklyn 

Piemonte 



Displace- 
ment. 



Tons. 
6,990 
2,080 
3,550 
3,200 
9,000 

10, 500 
6,300 
9,180 
2,480 



Number of 

rounds per 

minute (all 

calibers) . 



46.50 

23 

39 

34.75 

32.50 

33.50 

30.75 

18.75 

23 



Total striking 

energy per 

minute. 



Meter- 
tons. 

41, 147 

27, 632 

46, 626 

34,005 

59, 287 

43, 684 

34, 265 

62,784 

49,602 



Foot- 
tons. 

132, 900 

89, 251 

150, 600 

109, 836 

191,497 

141, 100 

110, 675 

202, 780 

160, 214 



striking energy 

per ton of 

displacement. 



Meter- 
tons. 

5.880 

13.280 

13.140 

10.620 

6.588 

4.160 

5.349 

7.819 

20.041 



Foot- 
tons. 

19 

42.89 

42.44 

34.30 

21.28 

13.43 

17.28 

25.25 

64.73 



The policy of increasing the rapid-fire armament and reducing 
the number of very heavy guns is being followed in France in ,the 
design of ships such as the armored cruisers Dupuy de Lome, I^Eikre- 
casteatiXj and the Jeanne W Arc, Associated with this modification are 
the improvements in the guns themselves. The middle calibers most 
commonly used are the 100, 138.6, and 164.7 millimeters (2.9, 5.6, and 
6.5 inches), the latter representing the extreme limit for a ^' E. F. G,'' as 
the term is applied in France. 

FIELD GUNS. 

The work of replacing the French field artillery has begun, and 
according to the French press will be carried on not only in the 
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national guu factories, but ia private establisliments, so that tLe new 
pieces may be delivered without delay. The Call factory, at Paris, is 
engaged in this work under the direction of Captain Piffard. The gnn 
which has been adopted is that of Colonel Doport, It consists of two 
pieces, a cylindrical tnbe about 8 feet 6 inches long and 2.96 inches 
in caliber, wholly enveloped at the breech end by a jacket about 3 feet 
long into which the breech plug engages, which is described as of a 
modified Nordenfelt and as exceedingly simple in construction. It is 
stated that thi') gun will fire from 12 to 15 rounds a minute, using fixed 
ammnnition. 

NOBnENPELT B. F. V. 

Two types of breech mechanism characterize the Nordenfelt system. 
That which is fitted to a 75-millimeter {2.95-inch) field gun of new 
pattern is shown in fig. 14. The details of construction are clearly 
indicated in fig. l.'i. 



Fio. 14. Bnoikeering. 

Particulars of new Nordenfelt field gvn, heavj/ type. 

Caliber .'. T5iiiin.=2.BBln, 

I^n^hof bore, Inclndiug chamber 20cji11ben. 

ToUl length of gun 2.0flt m6ter8==82.44 

Nnnibar of erooTeg 24, 

WidUi of grooves '. 7 niTii. = 0.28 in. 

Depth of grooTea 0.05 mm. = 0.02 in. 

Distance between sighta lmeter=39.31 in. 

Weight of breech mechanism 15 kiloB^W lbs. 

Weight of gun n-ithmeohantBm 300kilo»=(l60 lbs. 

Ealio of weight to projectiiB 51.28. 

Prepontleranco on elovating aorow L 5 kilos=ll Iba. 
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The rifling is not uniform ; from the chamber to one-fourth the length 
of the bore it has an angle of 2 degrees and 19 minutes, and beyond 
the angle is increased to 6 degrees. The weight of the projectile is 
about 13 pounds; the muzzle velocity is 1,640 feet. The lighter type of 
gun fires a projectile weighing 11 pounds, with an initial velocity of 
1,475 teet. 

Particulars of new Nordenfelt field gnUj light type. 

Caliber 75nim.=2.95 in. 

LeDgth of bore, including chamber 24 calibers. 

Total length of gun 1.944 meters =76.53 in. 

Unmber of grooves 24. 

Width of grooves 7 mm. =0.28 in. 

Depth of grooves 5 mm. =0.02 in. 

Distance between sights : 800 mm. =31.50 in. 

Weight of breech mechanism 15 kilos =:33 lbs. 

Weight of gun with mechanism 250 kilos=550 lbs. 

Eatio of weight of gun to projectile 50. 

Prepouderance on elevating screw 5 kilos=ll lbs. 

On page 100, No. XII 1, mention was made of a R. F. G. fitted with a 
Kordenfelt breech mechanism. Fig. 16 shows a mount intended for a 
fortification. It is termed a ^'caponniere^^ mount, and designed for 
a 57-millimeter (2.24-inch) R. F. G., and represents the application of 
the universal ball joint. The elasticity of the plates absorbs the recoil. 
The embrasure is thus protected from splinters, and smoke is excluded. 
Figs. 17 and 18 show cone mounts for the 65-millimeter (2.56-inch) and 
the 47-millimeter (1.85-inch) rapid-fire Nordenfelt guns. 

Particulars of Nordenfelt 11, F, G.y light calibers. 



Caliber. 



Length of bore, including chamber ....... .calibers . . 

Total length of gun inches . . 

Weight of— 

Gun pounds.. 

Carriage do — 

Cone do — 

Shield , do.... 

Thickness of shield inches . . 

Weight of gun and carriage pounds . . 

Length of recoil inches. 

Weight of— 

Cartridge c^ase pounds. , 

Charge (smokeless powder) do 

Projectile do — 

Initial velocity feet. . 



2.56 inches. 


2.24 inches. 


1 .85 inches. 


1.46 inches. 


ft 

50 


46 


46 


46 


134. 84 


108.66 


90.55 


70.47 


1,186.1 


734.1 


485 


160.9 


676.8 


458.6 


326.3 


165 


771.6 


451.9 


330.7 


154 


209.4 


180.8 


174.2 


132 


0.28 


0.28 


0.28 


0.28 


2,844 


1,825 


1,316 


613 


7.08 


5.90 


3.94 


3.15 


3.506 


1.719 


1.100 


0.55 


1.278 


0.760 


0.418 


0.176 


8.8 


5.996 


3.3 


1.65 


2,296 


2,112 


1,968 


1,968 



General Informatfon Seriefi. No. XP/. 



Rg. IS.— CAPON NI^RE MOUNT FOR ST-MILLIMETEH (3.34 INCH) NORDENFELT R. F. GUN. 
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Particulars of the new Nordenfelt fortification^ siege, and naval rapid-fire guns. 



Caliber. 



Length of bore, in- 
eluding chani- 
ber. 
Total length of 

gnn. 
Weight of— 

Gun 

Carriage with- 
out shield. 

Shield 

Thickness of 

shield. 
Total weight of 
gnn, carriage, 
and shield. 
A.ugleH of eleva- 
tion. 
Length of recoil. 
Weight of— 
Cartridge 

case. 
Charge(sn)oke- 
lesspowder.) 

Projectile 

Initial velocity . . 



138.6 milli- 
meters.- 



5.51 inches. 



45 cals ! 45 cals 



6.640 meters . I 21 ft. 9.42 ins . 



4, 546 kilos... I 10,000 lbs... 
2,857 kilos... I 6,285 lbs 



1,465 kilos. 



3,223 lbs. 



20mm ! 0.79in. 



8,868 kilos. 



— 5+20degs. 

400 mm 

6.450 kilos... 

4 kilos 

30 kilos 

700 ni.-secs.. 



19,5081bs. 



— 5+20degs. 



15.75 ins 



14.19 lbs 



8.8 lbs. 



120 milli- 
meters. ■ 



4.72 inches. 



46 cals 



5.770 meters. 



2,920 kUos.. 
2, 475 kilos. 

855 kilos . . 
20 mm 



46 cals 



18 ft. 11.17 
ins. 



100 milli- 
meters. 



50 cals 



5.220 meters 



6,424 lbs i 1,900 kilos 



5, 445 lbs. 



66 lbs 

2,296ft.-8ecs. 



6,250 kilos. 



— 5+20degs 
300 mm 

3. 170 kilos.. 

3 kilos 

21 kilos-... 
720 m. sees . 



1,881 lbs. 



2, 100 kilos. 



800 kilos 



0.79 in i 20mm 



13,750 lbs 



— 5-f20deg8. 

11.81 ins 

6.974 lbs 

6.6 lbs 

46.2 lbs 

2,36 1 ft. -sees. 



4, 800 kilos.. 



— 8+20deg8 



250 mm 



3.94 inches. 



dO cals. 



17 ft. 1.51 
ins. 

4,180 lbs. 
4,620 lbs. 

- 1,700 IVs. 
0,79 in. 

fo,560 lbs. 



— 8-h.20degs 



9.84 ins. 



2.400 kilos.. 5.28 lbs. 

2 kilos j 4.4 lbs. 

i 
14 kilos....! 30.8 lbs. 

720m. sees .'■ 2,36lft.-0ec8 



Figs. 19 and 20 show a central pivot mount for a 12-centimeter 
(4.72-inch) Nordenfelt E. F. G. They also show the gun sights which 
are placed on the shoulder piece, and therefore do not recoil with the 
gun (p. 94, No. XI). The rear sight has no box for allowing movement 
in the vertical plane, but is permanently fixed to the shoulder piece, 
which when undamped can be raised or lowered independently of the 
oscillating slide by revolving it around the left trunnion. In pointing, 
the freely moving shoulder piece is clamped to the oscillating slide, 
when an index shows upon a graduated arc the distance or elevation 
required, and the sights brought on by moving the shoulder piece, which 
moves gun and slide in the usual way. Fig. 17 shows the general 
method of the device. For the 4.72-inch gun, figs. 19 and 20, the 
elevating arc and its graduations are conveniently placed under the eye 
of the man at the shoulder piece. This system seems to provide a rear 
sight which can be expected to remain serviceable when kept in place 
upon the mount at all times. 

The system of training by means of the sighting bar independently 
of the gun itself permits of rapid and accurate work. In training, the 
elevating screw raises or lowers the gun to the necessary amount for 
the distance, in relation to the sighting bar, which is laid direct on the 
target, and no readjustment of the rear sight is necessary. It will be 
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seen that the top carriage rests on a circular cast-iron base, rollers being 
Introduced between the two bearing surfaces, while the top carriage is 
held to the base by clips. 

THE DABHAXCIER 76-HILLIHETEB (2.95-INCH) R. F. G. 

A system of breech closure, known as the " Darmancier system, " 
has been applied to R. F. G. constructed in France by the Oompagiiie 
des Hauts-Fourneaux, Forges et Aci^ries de la Marine et des Ohemins 
deFer. 

The breech is opened by a circular movement of the plug lever crank 
through 180 degrees to the right, when the plug is free to swing back 
in its collar. This operation in its various stages is illustrated in fig. 
23, a, &, e, d. The primer seat (or firing pin) is on the plug lever, and 
is not in line with the vent until the plug is entirely closed (6, a). 
Firing can not take place until this position is attained. The details 
of the plug mechanism are shown in fig. 24, and the gun on a field 
carriage in fig. 25. 

Some details of two types are given in the following table : 



^ ,., finches 

Caliber ] 

< millimeters.. 

Weight of projectile pounds.. 

Number of balls in the shrapnel 

Bursting charge ounces.. 

Muzzle velocity foot^seconds . . 

Weight of— 

Gun X>ounds.. 

Gun and carriage, without shield do 



Light 
gun. 


Heavy 
gun. 


2.95 


2.95 


75 


75 


14.3 


14.3 


332 


332 


3.5 


3.5 


1,740 


1,970 


770 


920 


1,780 


2,250 



H0TCHK188 AUTOMATIC MACHINE GUN, 

This gun is designed to fire any forms of service small-arm ammuni- 
tion, and may be mounted on any type of carriage. The first round is 
fired by hand after which the operations of loading, firing, and extract- 
ing are carried on automatically, but under complete control of the 
operator. Slow fire may be delivered at any rate up to 100 rounds per 
minute, and rapid fire at the rate of from 500 to 600 rounds per minute. 
It is a single-barrel gun {see fig. 21), the essential feature of which is 
that the barrel is permanently fixed to the breech, none of the moving 
parts being subjected to the heat developed by the powder gas. This 
renders a water jacket superfluous and eliminates the danger of jams 
from expanded parts. 

The mechanism comprises thirty-eight parts, exclusive of the sights, 
but including the barrel, shoulder piece, etc. There are four springs, 
viz, mainspring, sear spring, extractor and pawl spring, and no screws. 
The gun may be dismounted and assembled, with the exception of the 
barrel and the cylinder, without tools, a monkey wrench being neces 
sary for these two parts only. 
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The general action of the gun is thus described : Beneath and paral- 
lel to the barrel is fixed a small cylinder, which is in communication 
with the bore through a port drilled through the barrel a few calibers 
from the muzzle, to the rear of the cylinder is an exhaust port open- 
ing to the air. On the discharge of the gun, as soon as the bullet has 
passed the port connecting bore and cylinder, the powder gas enters 
the latter, throwing a long piston to the rear. When the piston has 
3ioved to the rear a given distance, thereby compressing the main- 
spring, the exhaust port is unmasked, permitting the gas to escape, and 
the piston is held in its backward position by an ordinary sear. On 
releasing the sear the piston is thrown forward to its original position 
by the mainspring. The piston by its motion opens and closes the 
breech, unlocks and locks the bolt, and fires. 

The cartridges are packed in metallic clips, each containing 30 rounds. 
Each clip is packed in an ordinary pasteboard box, from which it may 
be fed directly to the gun. 

The feed mechanism consists of a spur wheel, which engages in cams 
cut in the piston and in openings formed in the clip. It is so arranged 
that a clip may be engaged with the breech either open or closed. A 
safety lock is fitted to the piston, by which the mechanism may be 
locked with the breech closed or open. The gun complete weighs 20 
pounds. 

As shown in fig. 21, it is fitted with a belt feed and mounted on a 
light tripod designed for fieldwork. As thus mounted it may be com- 
pactly secured for transportation. {See fig. 22.) 

GERMANY. 

The German navy budget for 1895-96 includes the following appro- 
priations: Ordinary permanent allowance for ordnance and fortifica- 
tions, 4,957,111 marks ($1,174,792); for armaments, 5,515,400 marks 

($1,312,665). 

GREAT BRITAIN. 

The navy estimates for 1895-96 show that the amount voted under 
the head of naval armaments is £1,693,200 ($8,239,957.80), an increase 
over last year of £310,000 ($1,508,615). 

In the explanatory statement of the first lord of the Admiralty, 
accompanying tlie navy estimates for 1895-96, appear the following 
remarks on the subject of ordnance: 

The Admiralty have been alive to the importance of taking immediate steps to con- 
vert the ordinary 6-iuch and smaller B. L. G. into quick-firing guns. * * * Xhe 
progress of gun manufacture during the year has been satisfactory. The 12-inch 
wire guns have been tried with excellent results. Twenty-six of these guns are now 
either completed or in progress, and it is proposed to commence nineteen more in 
1895-96. That number will complete the outfits and reserves of the nine battleships 
of the Majestic class. 
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The guns of the Renown, Powerful^ and TerHble are in progress, and will be ready 
in good time. 

The great importance of the quick-tiriug type of gUDS has been fully recognized, 
and the whole of the 6-inch and smaller guns now under construction are on that 
system. 

With the exception of one second-class cruiser on a foreign station, all the ships 
built under the naval-defense act are now armed with these guns. 

In October, 1893, experiments were commenced with the view of converting the 
6-inch, 5-inch, and 4- inch breech-loading guns into quick-firers. These experiments 
having been carried to a successful issue, the conversion of a large number of guns 
has been undertaken. These guns will take the place of the ordinary B. L. 6. in the 
battleships and cruisers not already armed with quick-iirers. 

Notwithstanding the explosion at Waltham Abbey, the production of cordite for 
the navy during 1894-95 will approach 450 tons. Steps have been taken to place 
orders with the private trade, and thus increase the area of supply. Cordite has 
been adopted for the new 12-inch and 9.2-inch guns, as well as for the quick-firing 
guns, and the reports of its behavior are very satisfactory. 

BRITISH NAVAL ORDNANCE. 

An inspection of a tabulated list of British ordnance will show the 
great variety of weapons which compose the gun armament of the navy. 
Not considering the muzzle-loading guns there are no less than twelve 
distinct kinds of ordnance above 4-inch caliber, of which the charges 
and projectiles diflPpr entirely. Besides this many of the guns are of 
the same pattern, but different marks, the fittings of which are not 
interchangeable. This, doubtless, is owing to the rapidity with which 
the designing and construction of orduance has progressed. There 
is a tendency to limit the number of the types of guns carried. The 
l)ractice now is to arm battleships with 6-inch E. F. G. (designated quick- 
fire), together with the new 12-inch wire-wound guns. The Renown is 
an exception to this; she carries 10-inch. Similarly with the first and 
second class cruisers the 4.7-inch R. F. and 6-inch guns form the main 
armament, with only the exception that some of the first class carry 
9.2-inch B. L., and even these are being superseded by the 6-inch guns 
of new type in the late first-class cruisers. 



Caliber. 



n. 
Weight. 


Weight 
of pro- 
jectile. 

Pounds. 


Tom. 


Ill 


1,800 


69 


1,250 


46 


714 


46 


850 



29 

22 

15 

4 

5 
o 

w 

7 
2 



500 
380 
210 

78 
100 

50 
100 

45 



Weight of charge. 



Black 
powder. 



Pounds. 

960 

630 

259 

440 

252 

140 

104 
34 
48 
15.5 
29.7 
12 



Cordite. 



Pounds. 



168 



14.9 
4.5 

13.3 
5.6 



Remarks. 



Wire-woimd. 



Classed as "quick-fire." 
Ilapid-fire. 
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WOOLWIiH 12-INCH WIBE-WOUND GUNS. 

« 

The details of construction of this gun were given on page 81, No. 
XIII. The main advantages in this method may be thus summarized: 

(1) The certainty of there being no flaw in the material. (2) The 
initial tension can be regulated with the utmost nicety. (3) Steel wire 
has double the tensile strength of steel forged in tubes or hoops, and 
this increased margin of strength not only adds to the margin of safety, 
but will allow increased charges to be used without increasing the 
weight of the gun, and also provides a margin to meet sudden rise of 
pressure due to unforeseen circumstances, such as might occur with 
I)owders stored in hot magazines. 

An official trial of the 12-inch wire- wound gun was recently made on 
board the gunnery ship Excellent. The advantages claimed for the 
mount are that every operation can be performed by hand as well as 
by hydraulic power. The guns may be loaded in any position. The 
mounts are balanced to reduce friction. Cordite charges alone were 
used at the trial, and the rounds were fired at various degrees of eleva- 
tioB and depression. The weight of the full charge was about 168 
pounds, or about two-fifths that of gunpowder, and with superior bal- 
listic effects. The volume of light-colored smoke produced was great, 
but it was instantly dissipated and left the range clear. The trial was 
reported to be satisfactory. 

EL8W1CK 8-lNCH, B. F. G. 

This piece, which is shown in figs. 26, 27, and 28, is of wire construc- 
tion, and it is provided with automatic breech gear. It is fired with 
cordite charges, giving a service muzzle velocity of 2,660 feet to a 
projectile weighing 210 pounds. The description given of a similar 
gun on page 85, No. XIII, and plates, answers for this piece, except in 
a few particulars. Comparison will show that the counter-recoil cyl- 
inders have been placed below, and the right-hand one has a connec- 
tion with a cog-wheel placed below the worm-wheel used for opening 
the breech by hand. The long lever on the left of the breech works the 
clutch which connects these wheels when it is desired to throw the auto- 
matic gear into action. If this automatic gear is in action the breech 
opens while the gun is running out. 

For armor piercing a shot weighing 250 pounds is provided, which, 
fj:'ed with a battering charge, has a velocity of 2,670 feet, or, with an 
ordinary charge, 2,500 feet per second, the corresponding energies being 
12,350 and 10,830 foot-tons, the perforation through iron being 29 
and 27.1 inches, respectively. As to rate of firing, a former pattern, 
which was not fitted with automatic breech gear, is said to have been 
fired at sea from the Chilean protected cruiser Blanco Encaladay four 
rounds in 62 seconds, the ammunition being supplied from the maga- 
zine. The length of the gun is 45 calibers. The rifling is of the new 
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Elswick pattern, increasing from breech to muzzle, the final twist being 
one turn in 33 calibers. To close the breech it is only necessary to pull 
a line. The change from hand to automatic gear can be effected in 
about 5 seconds. 

As with the mount described (p. 87, No. XIII), this gun may be 
trained by one man, although the revolving weight amounts to 42 tons. 
It is fitted with electric training gear. The same wheel is used whether 
training by hand or by electric power. The shield has a thickness of 
4 inches, but the sides of the shield are prolonged to the rear by 1 J-inch 
plates, and the whole shield is so arranged that it balances about the 
axis of rotation of gun and mount. Such guns are to-day afloat on 
board of the Chilean protected cruiser Blanco Uncalacla (p. 147, No. XII, 
and p. 9, No. XIII), and the Argentine protected cruiser Buenos Aires, 

SPAIN. 

The Spanish Government are engaged in the conversion of their 14- 
centimeter (5.51 inch) L/35 B. L. R., model of 1883, to a R. F. G., using 
fixed ammunition. It is of the Hontoria design and weighs 4.1 tons. 
The breech mechanism is the interrupted- screw pattern with the De 
Bange obturator. The projectile weighs 88 pounds, which, with a bat- 
tering charge of 44 pounds, has a velocity of 2,050 feet. 

SWEDEN. 

BOFORS 12-CEXTIMETEK (4.72-INCH) B. F. ti. 

The Bofors-Gullspang gun foundry is engaged in the manufacture of 
12-centimeter (4.72 inch) guns and carriages for the navy. Some of the 
dimensions of this gun are as follows : 

Caliber inches. . 4. 724 

Totallength feet.. 17.7 

Weight of gun pounds.. 6,830 

Weight of cradle : do.... 2,535 

Weight of carriage and shield do ... . 5, 379 

Weight of projectile do. . . . '14 

( 2, 395 

Muzzle velocity (feet per second according to the powder employed) < to 

(2,723 

The gun consists of a tube over which are shrunk a front and a rear 
jacket; into the latter the breech plug engages. There are 30 grooves, 
which increase in twist from one turn in 30 to one turn in 60 calibers. 

The mechanism of the breech plug is composed of fourteen pieces. 
The plug is peculiar in that it is ogival in shape (see fig. 29). The 
plug is operated by a lever. On account of its shape no movement of 
.withdrawal straight to the rear is required, the plug being swung out 
of the screw box on its carrier hinge as soon as the threads are disen- 
gaged. The first pull of the lever withdraws, cocks, and locks the 
firing pin. Extraction of the empty shell is performed automatically. 




Fig. 29. BOFORS 12-CENTIMETER (4.72-inch) R. F. GUN. 

RBTUB D'ARTILLBRIB. 
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-BOFOHS 13-CENTIMETER (4.73 INCH) R. F. GUN. 
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In case a cartridge jams, a device enables tlie breech to be opened with- 
out bringing the extractor into action. The recoil is absorbed by a 
hydraulic cylinder attached to the gun underneath, and a cylinder on 
top contains heavy springs which cause the gun to return to battery 
after a recoil of 9.8 inches. 

The carriage consists of a vertical steel cylinder, the wall being 3.93 
inches thick, giving a certain amount of protection to the more deli- 
cate parts of the mechanism, such as the recoil cylinder, counter-recoil 
springs, and apparatus for sighting. The cylinder rests upon a cen- 
tral pivot, and the friction is reduced by the use of ball bearings. The 
gun can be elevated 15 degrees and depressed 7 degrees. The pointer 
steadies himself against a leather-padded cushion on his right, and 
holds the lock string or firing key in his right handj conveniently sit- 
uated near his left hand are the elevating and training wheels. This 
training gear, however, can quickly be disconnected by the man point- 
ing so as to enable him to train the gun directly by means of a forked 
pointing bar which he bears against with his hips. (See fig. 30.) 

The piece is ordinarily worked by a crew of four. The pointer han- 
dles the sighting, elevating, and training gear, and fires. The next 
number opens and closes the breech, the third removes the empty car- 
tridge cases, and the fourth man loads. 

The projectiles are of three kinds, viz, armor-piercing, canister, 
and common shell. A metallic cartridge case is used which weighs 
10.6 pounds. Its capacity is only 390.5 cubic inches, which is too small 
to admit of the employment of a sufficient charge of black powder to 
obtain the initial velocity desired. 

Three forms of Nobel powder, made near Stockholm, were tried 
experimentally. They gave satisfactory velocities. That prepared in 
grains gave the most uniform results. 

The cases were used more than ten times without showing signs of 
deterioration. They were made in Germany, but the primers used in 
them were made at Bofors. 

The rapidity of fire exceeded 10 shots per minute. 



Charge. 




Weight 
of pro- 
jectile. 


Kind of powder. 

• 


Weight. 

Poundx. 
15.4 

8.8 
7.71 

11.2 


Slack Dowder 


Founds. 
44.4 


INobel powder : 

Rectangular,0".196 x 0".393 x 0".393. . 
Rect«Tigular,0".157 x 0".315 x 0".315.. 
Leaf, thickness, 0". 157; width, 
1". 968 


43.7 
44.4 

43.9 







Initial 
velocity. 



Foot- 
seconds. 

2,018 



2, 424 
2,392 

2,726 



Maxi- 
mum 
pressure. 


Muzzle 
energy. 


Tons. 
16.51 

14.57 
14.51 

15. 03 


Foot- 
tons. 

1,198 

1,782 
1,764 

2, 266 



Penetra- 
tion in 

wrought 
iron at 

muzzle.* 



Inches. 
9.8 



13 
13 

15.31 



* Calculated by Krupp's formula. 
At tlie end of 89 rounds everything worked smooth!}'. A slight scoring of the lands \va8 noticed, 



however. 



2418— No. 14^^ 6 
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AMMUNITION SUPPLY. 

All the improvements to the gun and its mount looking to the sav- 
ing of time in its manipulation, together with the modification in 
ammunition tending to the same end, makes the question of rapid 
ammunition supply one of vital importance. Its horizontal transpor- 
tation is accelerated by the use of trollies and in new designs reduced 
to a minimum by locating the magazine and shell rooms as nearly as 
possible under the gun, or by having a secondary or ^'ready" magazine 
immediately below each gun. This reduces the question to one of 
hoisting, and various mechanical devices have been adopted to facili- 
tate the operation. 

In some foreign navies it is the practice to store a sufl&cient number 
of projectiles near each gun to supply it throughout an action of ordi- 
nary duration. This renders it unnecessary to provide for hoisting the 
heavier portion of the charge from below. Some of the Japanese offi- 
cers who took part in the battle of the Yalu, while admitting the 
additional risk involved in carrying a large number of loaded shells 
on deck, considered this practice essential to the development of the 
full usefulness of the E. F. G. 



ARMOR 

Various kinds of face-hardened armor are being manufactured abroad, 
differing more or less in processes used, but all of them possessing in 
common the features of, first, a carburization or cementation of one of 
the surfaces ; second, a chilling of this face of the plate. At the present 
time the manufacture of f. h.* armor plates is being developed and 
improved so rapidly that it seems impossible now to deal satisfactorily 
with the question of perforation. 

The formulas heretofore used, such as that of Noble, Krupp, de 
Marre, and others, which expressed the resistance to perforation to 
be expected from an armor plate are not applicable to face-hardened 
armor. All the formulas give results which are considerably in error 
at the high velocities which are now obtained, though they agree for 
velocities below 1,600 foot- seconds. With homogeneous plates the 
form of the formulas for penetration might still be retained by the use 
of new coefficients as long as the form of the shell remains but little 
changed during impact. The object of the hardened face is to break 
up the shell. It also prevents the flow of the softer metal to the 
front, so that the energy which is localized in this way is more widely 
distributed over the surface of the plate. If the shell is smashed, the 
manner of its breaking and the amount of energy it delivers to the plate 
before breaking are quantities so variable in their nature and amount 
that it would seem impracticable to express thein or to allow for them 
in any formula for the penetration or for the perforation of armor plates. 
An exceptionally good armor-piercing shell may be expected, under 
certain circumstances, to perforate a face-hardened plate with but little 
deformation or breakiugr, and these cases, were they sufficiently numer- 
ous to give us the required data, could be made the basis of a formula 
for the perforation of face hardened plates. With the improvement of 
the atmor-piercing shell, this will probably be done when the efficiency 
of the face-hardening process and the resistance of the face-hardened 
plate have become approximately constant quantities. 

A shell which is capable of perforating a face-hardened plate with 
but little deformation or injury to itself would require for so doing a 
velocity not greatly in excess of that required for the perforation of an 
oil- tempered plate of good quality, while the velocity necessary to drive 
the fragments of a deformed and broken armor-piercing shell through 
the x>late would be very greatly in excess of this amount. 



" **f. h." stands for face-hardened. 
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A nickel-steel Harvey plate 6 inches thick has been perforated by a 
6-inch shell with a striking velocity of 1,700 feet, while it has required 
a velocity of from 2,000 to 2,100 feet to drive the fragments of another 
6-inch shell through the same plate. This instance shows how imprac- 
ticable it would be at present to formulate the resistance to be expected, 
under any given conditions, from face-hardened plates, the manufacture 
of which is being developed and improved, while the quality of the 
shell, which is the means of conveying the energy to the plate, and 
the tool by which the effect is produced, is a quantity whose variations 
are much greater than heretofore, owing to the fact that the resistance 
encountered is generally so great that the shell fails to act in a uniform 
manner. This resistance of a face-hardened plate to an armor-piercing 
shell is a quantity that either tries the shell nearly to its limit of 
strength or beyond this limit, more frequently the latter. Under 
these circumstances the diflferences in the shell cause greater apparent 
differences in their action and in the effects they produce. 



FRANCE. 

Reference was made (p. 149, I^o. XIII) to the trial of face-hardened 
plates 16 centimeters (6.3 inches) in thickness which took place at 
Gavre, April, 1894. Five other plates of 25 centimeters (9.8 inches) 
in thickness were submitted by the following manufacturers: The Eng- 
lish firm of Vickers Sons & Co. and the French firms of St. Chamond, 
Creusot, Ghatillon-Commentry, and Marrel Freres. The gun used was 
a 24-centimeter (9.45-inch) B. L. R. The projectile was of forged steel, 
weighing 317 pounds, with a striking velocity of 2,130 feet. The plates 
were all of the same dimensions, about 7 feet by 4.1 feet by 9.84 inches. 
They were secured to 33 inches of backing. The above striking velocity 
against a plate of this thickness corresponds (Gavre formula) to a ratio 
of 1.74, comparing the test plates with similar ones of untreated steel. 

PLATE OF VICKEBS SO?iS & €0. 

The projectile passed through the plate, breaking up in so doing. A 
few pieces were recovered in the backing. Four large cracks were 
developed extending radially to the four edges, splitting it in two 
pieces through its length. 

ST. CHAMOND PLATE. 

Two shots were fired at this, the second with a velocity reduced to 
1,990 feet. Bach broke up, but perforated the plate. Xo cracks were 
developed. 

CREUSOT PLATE. 

The projectile perforated the plate, breaking up. A few pieces were 
recovered in the backing. The plate develox^ed three radial cracks 
starting from the impact. 
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— MARREL FR£RES DECK PLATE. 
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PLATK OF THE CHATILLON-COMHENTRT COMPANY. 

The projectile broke up without complete perforaticii. The penetra- 
tion was 11.8 inches. The point of the projectile touched the backing. 

THE MARREL PLATE. 

The projectile lodged in the plate and was unbroken, the base pro- 
truding 0.8 inch. Three radial cracks were developed extending to 
the three nearest edges. {See fig. 1.) 

The results of these trials indicate the good quality of the French 
face-hardened plates. The higher grade of steel now made, combined 
with greater skill in surface hardening, brings the manufactures to a 
point where the plate stops a projectile traveling with an energy three 
times as great as is necessary to effect the perforation of an iron plate 
of the same thickness and almost twice that necessary to go through 
an ordinary steel plate. 

Marrel Freres also submitted two varieties of light armor plate, pho- 
tographs of which were obtained through the courtesy of that com- 
pany. The first was a deck plate of mild steel, known as acier extra 
doux. Its dimensions were 6.6 by 4.9 feet by 2.95 inches. Five shots 
from a 164.7-millimeter (6.48-inch) gun were fired at it with a reduced 
velocity and 100-pound projectile. It withstood the attack without 
being perforated or cracked. 

The other plate {see figs. 2 and 3) submitted by the samie firm was 
tested in November, 1894. It was light face-hardened side armor, 
being of the following dimensions: 9.8 by 4.1 feet by 2 inches, weighing 
14.6 tons. Three shots were fired from a 100 millimeter (3.93-inch) gun, 
with a projectile weighing 31 pounds. The striking velocity was 905 
feet {see figs. 4, 5, and 6). These plates represent fairly the high quali- 
ties of French steel for different purposes. 

Mr. Schneider, of the Creusot establishment, has just patented a 
method of cementation or carburization of armor plates by the use of 
gas. Two plates are placed in a very hot furnace, one above the other, 
with a space between them, the separation of the plates being accom- 
plished by a frame of iron or steel placed between them. The joints 
between the frame and plates are made air and gas tight by the use of 
asbestus, or some other suitable material. The furnace is closed and 
the cementing, carburizing gas admitted. As the cementation of the 
plates progresses best at the point where the gas enters, it is admitted 
at a number of points. In order to supply the carbon equally over the 
whole surface of the plates the gas is supplied intermittently. The 
pipes supplying the gas and reaching into the furnace are inclosed in 
other pipes filled with water in order to cool the gas. 
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GERMANY. 

On the 15tli and ITth of December last armor trials were held at 
Meppen. The plates were manufactured by Krupp, and were of face- 
hardened nickel steel, by a process used by that firm. Plate No. 
413 II was of the following dimensions: 8.2 by 4.6 feet by 5.75 inches, 
and showed on its surface some fine cracks developed in face hardening. 
Plate No. 425 B was 9.2 by 4.9 feet by 5.75 inches. In each case the 
backing consisted of two thicknesses of oak, each 11.8 inches, upheld 
by an iron framework 4.2 inches thick. 

The guns used were a 15-centimeter (5.9-inch) and a 21-centimeter 
(8.3-inch). The former was 400 feet from the target, the projectile strik- 
ing at an angle of 87 degrees. The latter was 397 feet from the target, 
the projectile striking exactly normal to the plane of the latter. 

Shot Ko. 1 against plate No, 413 II. — The gun used was a 15-centi- 
meter (5.9-inch), L/34, B. L. E.; projectile 112 pounds, which had a 
striking velocity of 1,560 feet, and 1,642 foot- tons of energy; the pro- 
jectile was smashed to pieces, only penetrating the plate 0.55-inch. 
No cracks were developed. There was a slight bulge on rear face. {See 
figs. 7, 12, and 13.) 

Shot No. 2. — The gun was the same, but the striking velocity was 
increased to 1,890 feet, with an energy of 2,778 foot-tons. The pro- 
jectile perforated the plate, but was completely broken up. The frag- 
ments of the plate and projectile were driven through the backing. 
{See figs. 8, 12, and 13.) 

Shot No. 3. — ^The gun and projectile were the same as in previous 
shots; striking velocity, 1,735 feet; energy, 2,268 foot- tons. The plate 
was not perforated. The projectile was smashed, the broken head 
remaining in the plate. It was bulged to the rea: 1.97 inches, in which 
was a crack 1.57 inches deep. {See figs. 9, 12, and 13.) 

Shot No. 4. — The gun was a 21-centimeter (8.27-inch) B. L. E., L/25, 
with a projectile of 209 pounds; striking velocity, 1,434 feet; energy, 
2,980. The plate was not penetrated, and the projectile was demol- 
ished. The surface of the plate was broken up over an area a little 
greater in diameter than the projectile and to a depth of from 0.59 inch 
to 1.4 inches. Three fine radial cracks were developed. There was a 
bulge on the rear face 1 inch high and 13.8 inches in diameter. {See 
figs. 10, 12, and 13.) 

Shot No. 5. — The gun was a 21-centimeter B. L. E., L/25; shot, 209 
pounds; striking velocity, 1,644 feet; and energy of 3,923 foot-tons. 
The projectile perforated the plate and passed into the backing in frag- 
ments. The plate was not bulged, but pieces of the hard surface were 
flaked off. {See figs. 11, 12, and 13.) 

Shot No. 1 against plate No. 425 B. — Gun used was a 15-centimeter 
(5.9-inch)5 L/34; projectile, 112 pounds, having a striking velocity of 
1,560 feet and an energy of 1,642 foot-tons. The plate was penetrated 
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to a depth of from 0.9 inch to 2,S inches. No cracks were developed. 
(See figs. 14, 18, and 19.) 

Shot JVb. ^. — Same gun was used, with a projectile of the same weight. 
The striking velocity was 1,890 feet, with an energy of 2,778 foot-tons. 
The plate was not perforated. The head of the projectile was destroyed, 
but the penetration could not be measured. The surface of the plate 
about point of impact was flaked off. The plate was bulged to the rear 
to a height of 1.7 inches and 17.7 inches in diameter; in this was a 
deep vertical crack. The backing was scored to a corresponding depth. 
(Sec figs. 14, 18, and 19.) 

Shot No. 3. — The gun was a 21-centimeter (8.27-inch) B. L. E., L/25, 
with a projectile of 210 pounds. The striking velocity was 1,662 feet, 
representing an energy of 3,262 foot-tons. The plate was not perfo- 
rated. The projectile was broken up into small fragments 5 a portion of 
the head was welded into the plate; around its edge pieces of the hard 
surface were flaked oflF. The plate was bulged to a height of 3.1 inches, 
in which there was a deep vertical crack. A corresponding indentation 
was made in the backing. {See figs. 15, 18, and 19.) 

Shot No. 4. — The gun used was a 21-centimeter (8.27-inch), L/25; pro- 
jectile, 210 pounds; striking velocity, 1,627 feet; 3,860 foot-tons energy. 
The plate and backing were perforated. The head of the projectile 
was smashed; the remainder was recovered considerably deformed. 
The plate was bulged to the rear. {See figs. 16, 18, and 19.) 

Shot No, 5. — The gun used in this attack was a 15-centimeter (5.9- 
inch) B. L. E., L/34, projectile weighing 112 pounds; striking velocity, 
2,022 feet; energy, 3,170 foot-tons. The shot perforated the plate, 
punching out a section about equal in diameter to the projectile^ and 
both passed into the second layer of the backing. Some hair cracks 
were developed between shots 2 and impact. {See figs. 17, 18, and 19.) 

Another firing trial of Krupp's surface-hardened nickel-steel plates 
took place March 15 and 16, 1895. Two plates, manufactured as one and 
cut apart, were tested. One measured 6.6 by 5.9 feet by 11.8 inches, 
the other 9.8 by 6.2 feet by 11.8 inches. Both were secured to a back- 
ing consisting of four thicknesses of timber, each 10 inches square, 
and a wrought-iron bulkhead. The smaller plate was fastened to this 
by five 3.1-inch bolts, the larger one by eight of the same size. 

Shot No. Ij against smaller plate. — From a Krupp 28-centimeter 
(11-inch) L/25 B. L. E. The projectile weighed 520 pounds, the strik- 
ing velocity was 1,812 feet, and energy 11,830 foot-tons. The pro- 
jectile was completely broken up. The head penetrated 5.3 inches, 
remaining in the plate. The surface of the plate was broken up over 
an area 17.7 inches in diameter, and was flaked off to a depth of 0.8 
inch. {See figs. 20, 23, and 24.) 

Shot No. ^.—Delivered from a 21-centimeter (8.27-inch) B. L. E., L/33, 
the projectile weighing 305 pounds. The striking velocity was 2,172 
feet, with an energy of 10,000 foot-tons. The plate was not perforated 
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nor cracked. The penetration was not measurable. The projectile 
was smashed. The broken point remained in the plate, and the sur- 
face was broken over an area 19.7 by 17.7 inches. The plate was 
slightly bulged. (See figs. 21, 23, and 24.) 

Shot No. 3. — ^The same gun and projectile were used, but the velocity 
was increased to 2,238 feet, the corresponding energy being 10,590 
foot-tons. The plate was not perforated. The projectile was smashed 
to pieces, the point remaining in the plate. The penetration was not 
measurable. The surface of the plate was broken away over an area 
of 17.5 inches in diameter and to a depth of 0.8 inch. A crack 
extended from the place of impact to the lower edge of the plate, 3.1 
inches deep. There was also a small radial crack extending from shot 
mark No. 1. The bulge on rear face was of the same size as those 
made by shots Nos. 1 and 2. The timbers of the backing were consid- 
erably crushed in wake of this shot and two bolts were wrenched away 
and driven into the backing. [See figs. 22, 23, and 24.^ 

The larger plate, which was marked 432", was attacked by a 30.5-cen- 
timeter (10-inch) gun, L/28. Three shots were fired with an increasing 
velocity. 

S>hot No, 1. — The projectile weighed 716 pounds and had a velocity 
' of 1,753 feet and an energy of 15,260 foot-tons. The plate was not 
perforated nor cracked. The projectile was broken up, the point 
remaining in the plate, effecting a penetration of 3.5 inches. The sur- 
face of the plate was broken away over an area of 26 inches in diam- 
eter and to a depth of 0.8 inch. The rear of the plate was bulged, 
the diameter of which was 19.7 inches; its height was 1 inch. lu the 
backing was a corresponding depression. {See figs. 25, 28, and 29.) 

Shot No. 2. — This was delivered with the same weight of projectile, 
but the velocity was 1,890 feet with the corresponding energy of 17,468 
foot-tons. The plate was not perforated, nor were there any cracks. 
The projectile was completely smashed. The head remained sticking 
in the plate, having penetrated 7.1 injehes. The surface was broken 
away over an area of 23.5 by 27.5 inches and to a depth of 1.6 inches. 
The rear face of the plate was bulged. This spot was 13.7 inches in 
diameter and 2.4 inches high. The corresponding depression in the 
backing was 2.3 inches deep by 13.7 inches in diameter. {See figs. 26, 
28, and 29.) 

Sliot No. 3. — The blow was delivered by a projectile weighing 712 
pounds, with a velocity of 1,993 feet and an energy of 19,600 foot-tons. 
The plate was not perforated. The projectile was smashed to pieces, 
the broken point remaining in the plate. The penetration was not 
measurable. The surface of the plate was broken off over an area of 
33.5 by 27.5 inches and to a depth of 2.4 inches. A fine, radial crack 
was developed, extending toward impact No. 1, and another was opened 
which extended to a depth of 3.1 inches. The bulge was 2.6 inches 
high and 23.5 inches in diameter. The backing in wake of this shot 
splintered. {See figs. 27, 28, 29, and 30.) 
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GREAT BRITAIN. 

In the explanatory statement accompanying the navy estimate for 
1895-96 the first lord of the Admiralty says: 

During the year various experimental armor plates have been submitted by manu- 
facturers for purposes of test. None of these, however, have shown qualities equal 
to those possessed by the Harveyed steel armor mentioned in my statement of last 
year.^ Consequently armor of that description has been maintained in use, and 
the demands made upon the manufacturers during the past year have been very 
considerable. The manufacturing firms have shown, as on previous occasions, 
their readiness to do their utmost to meet the requirements of the Admiralty. It is 
anticipated that there will be no difficulty in carrying out the orders placed under 
the new program, the area of supply for armor having been somewhat enlarged. 

HABYETED 6-INCH STEEL ABMOB PLATE, TESTED FEBBUABT 12, 1895. 

A trial of Harveyed steel armor plate manufactured by Messrs. John 
Brown & Co., Sheffield, took place on board the Nettle at Portsmouth. 
The plate was selected from a batch forming the armor for one of the 
barbettes of the Magnificenty building at Chatham, and were of the 
following dimensions: 8 by 6 feet by 6 inches. Four 6 inch Holtzer 
projectiles were fired against the plate with the velocities of 1,507, 
1,815, 1,960, and 1,815 foot-seconds, respectively. All the projectiles 
were completely broken up; the fragments of the third shot alone suc- 
ceeded in just perforating the plate. The penetration in the other cases 
was estimated at from 2 to 4 inches. The trial was considered highly 
satisfactory. 

NETHERLANDS. 

A trial of nickel-steel armor plate manufactured by the Oompagnie 
des Hauts-Foumeaux, Forges et Aci^ries de la Marine et de Chemins 
de Fer was held at their proving grounds December 10 and 11, 1894. 
They represented armor to be furnished for the Dutch war ships of the 
Kortencer and Piet Hein types (p. 69, Ko. XIII). The test plates were 
secured to a wooden backing 40 centimeters (15.7 inches) thick, behind 
which was an iron framework about 2 inches in thickness. Plate !N"o. 
1 was secured with 8 bolts. Its dimensions were 6.9 by 6 feet by 
5.9 inches. Three shots were to be fired from a 6-inch gun at points 
2.5 calibers from each other, with a velocity of not less than 1,532 feet. 
The projectiles used were of chrome steel 39,6 centimeters (15.6 inches) 
in length and weighed 90 pounds. The results are given in Table 1 and 
fig. 31. 

* Page 138, No. XIII. 
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Table 1, 



No. of 
shot. 



Weight 

of 
charge. 



MozKle 'striking 
velocity. ' velocity. 



Besult. 



Eemarks. 



Pounds. 
19.8 



19.8 



Foot-9ee9. ' Foot-seet. 



1,532 



1,529 



19.8 



1,542 



1,522 



1,522 



The projectile stuck in the The hase of the projectile 
plate. I extended 4.45 inches to the 

rear. 

I 

The projectile perforated Surface of the plate was 



the plate and entered 2.8 
inches into the hacking. 



1, 532 The projectile stuck in the 
plate. 



hrokeii in fine cracks 
above place of impact. 
The projectile rebounded 
59 feet. 
The base of the projectile 
extended 4.72 inches to the 
rear. 



The next plate tested, made for the Piet Hein^ was of the following 
dimensions: 5.6 by 5 feet by 3.9 inches, secured to a backing of the 
same kind as that used with plate No. 1. The projectile was of chrome 
steel fired from a 9.45 centimeter (3.72-inch) gun. It weighed 25 
pounds, and was 9.8 inches in length. The contract striking velocity 
was 1,509 feet, and four shots were to be fired at this plate, three in 
the same manner as at plate Ko. 1. {See fig. 32 and Table 2.) 

Table 2, 













Balge. 




No. of 
shot. 


Weight 

of 
charge. 


Muzzle 
velocity. 


Striking 
velocity. 


Result. 






Height. 


Diam- 
eter. 


Kemarks. 




Tounds. 


Foot-sees. 


Foot-sees. 




Inches. 


Inches. 




1 


6.1 


1,532 


1,522 


Plate was penetrated. 
Projectile entered 


0.8 


5 


At the back of each 
hole the plate was 




1 




backing 0.8 inch. 






slightly torn. 


2 


5.1 


1,522 


1,512 


Plate was penetrated. 
Projectile entered 
backing 0.4 inch. 


.8 


5 


All three projectiles 
uninjured and re- 
bounded from 30 to 
50 feet. 


3 


6.1 


1,532 


1,519 
1,591 


do 


.8 


5 




4 


5.1 




Plate was penetrated. 
Projectile entered 


.8 


5 


Kesult of fourth shot 












as noted above, ex- 










hacking 1.2 inches. 






cept metal of the 
plate was raised in a 
rim around the point 
of impact; shot re- 
bounded. 



The third plate was one rolled for the Evertsen^ and tested February 
15, 1895. Its dimensions were 6 by 5 feet by 5.9 inches. It was held 
to a backing of the same thickness by means of 8 bolts, which were 
also secured to a steel framework 0.5 inch thick. The gun used was a 
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6'incli, firing a chrome-steel projectile weighing 90 pounds. It was 15.6 
inches in length. The contract called for a striking velocity of 1,526 
feet. {See figs. 33, 34, and 35 and Table 3.) 



Table 3. 



No. of 
ohot. 



Weight 
charge. 


Mnzzle 
velocity. 


Striking 
velocity. 


Pounds. 


Foot-sees. 


Foot-sees. 


19.8 


1,509 


1,503 


20 


1,509 


1,503 


19.8 


1,539 


1,532 


19.8 


1,540 


1,532 



Resnlt. 



Projectile i>enetrated 
plate and entered 
backing 3.1 inches. 

Penetrated plate and 
entered backing 3.5 
inches. 



.do 



Bulge. 




Inches. 
1.4 



1.5 



1.5 



do 



Remarks. 



Inches. 

8.2 j Projectile rebounded 
150 feet. 



8.2 



8.2 



1.5 



8.2 



Projectilp rebounded 
150 feet. It was here 
found that an error 
had been made n 
measuring the veloc- 
ities, steps were 
taken to prevent its 
recurrence. 

Projectile rebounded 
65 feet. A fourth 
shot was fired to ver- 
ify the velocity of 
No. 3. 

Projectile rebounded 
100 feet. 



Note.— The temperature of the air was 18° F. All projectiles were uninjured; the last one fired 
had been used once before, on the 11th of December. 

On March 21, 1895, a plate for the turret of the Kortenaer was tested. 
Its dimensions were as follows: 7 by 6 feet by 9.45 inches. The pro- 
jectile used was of the same kind as that used at the trials of December 
10 and 11, 1894, and February 15, 1895. The gun employed was a 6-inch 
B. L. E. The backing was 23 centimeters (9,5 inches) thick, secured by 
means of 8 bolts to an iron framework. The striking velocity required 
by contract was 2,119 feet. The wires of the chronograph were placed 
115 feet from the muzzle of the gun. The shots required to be delivered 
were three in number. The mean muzzle velocity was 2,129 feet. (See 
figs. 36 and 37 and Table 4.) 
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powder charge vas 
sti^fatl y incTcased. 

2 4«-l 2.13i 2.12f d« 1.77 9.65 Same resah. except that 

the haae of projectile was 
sank 13 inches below 
surface of plate. 

Z 441-1 2.136 2,142 do 1.77 9.65 Base of projectile 3.9 

inches below surface of 
plate. 
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ated. the backing. This one 

had been used twice be- 
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NOTES ON SMALL ARMS 



By Lieut. Lincoln Kajrmany, United States Marine Corps, 

Staff Intelligence Officei', 



During the i)ast year European powers have continued experiments 
with small calibers, with the result that a 5-millimeter (.197-inch) rifle 
is considered practicable, and even smaller calibers will be tried. 

Extensive experiments were recently carried out in England by a 
committee of officers to determine ballistic data concerning the .303- 
inch Lee-Metford and the .2o6-inch Mannlicher rifles. The ammunition 
used was cordite, and the initial velocities 2,000 foot-seconds for the 
former and 2,300 to 2,400 foot-seconds for the latter. The following are 
some of the conclusions arrived at : 

Brick walls built for defense should be at least 9 inches thick and 
have fine joints set in cement. Inferior brick walls with large joints 
are not entirely bullet proof even up to 14 inches in thickness, at the 
shorter ranges. Two rows of English bricks, breaking joints, and each 
presenting a thickness of 4.5 inches, if kept together between boards, 
will stop any bullets at all ranges. A 24-inch sun-dried brick wall 
appears to be quite proof a short time after setting. Fresh (green) 
mud walls would require to be at least from 4 to 5 feet in thickness to 
stop bullets at any range. With low steel a thickness of 0.44 inch is 
required for safety. Sap shields should be of 0.25-inch hardened steel 
to be impenetrable by the Mannlicher bullet. At 500 yards, however, a 
plate of slightly less than 0.1 inch, hardened, resisted both this and the 
Lee-Metford bullets. Green timber has, against the sheathed bullet, 
only about the same resistance as dry, and it is therefore clear that at 
ranges much under 1,000 yards, timber balks and standing trees will 
not generally afford much protection except against ricochets. The 
bullets penetrate nearly 3.5 feet into clay, and this falls off but little 
up to 2,000 yards. 

Penetration into sand is inconsiderable, owing to deformation or 
breaking up of the bullet; that of the Lee-Metford into sand between 
boards is less than 18 inches at any range, while that of the Mannlicher is 
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even less. A thickuess of 3 inches of large fliut shingle between boards 
smashed np and stopped all ballets, even at the shortest ranges, but a 
greater thickness of iiner shingle was required. Stockades of planks 
with sand, shingle, or dry brick cores will now replace the heavy timber 
balks formerly used. In the absence of shingle a few inches of the. 
macadam of roads will supply the necessary core. Not much alteratioii 
is required in sand parapets to resist musketry, but damp clay parapets 
must be considerably thicker, and those of loam must also be increased, 
unless Qi hard core is inserted. A navy coal sack filled with coal and 
12 inches thick is impenetrable. 

The greatest observed range obtained was 3,760 yards with the Lee- 
Metford. It seems that 4,000 yards is beyond the extreme range of this 
piece under ordinary circumstances, but the bullet will kill up to the 
extreme range. 

At 1,000 yards the average drop of the Mannlicher is about 1 in 28; 
Lee-Metford, 1 in 26. At 1,500 yards these bullets have about the same 
drop, viz, 1 in 10.4. At 2,500 yards these figures are 1 in 3 and 1 in 3.14, 
respectively. At 3,000 yards the drop of the Lee-Metford is 1 in 1.39. 

Experiments for ricochet were carried out with the following results: 
On a level surface of smooth, hard sand the Lee-Metford gave the ratio 
of mean drop to mean rise as 13 to 18, whereas with the Martini-Henry 
the mean rise was double the drop. Deflections were both to the right 
and left, maximum 1 in 114, the mean deflection being only one-quarter 
that of the Martini-Henry. On level turf many bullets did not rise at 
2,000 yards, and at 2,500 yards only about 5 i)er cent ricochetted. 

The times of flight were approximately as given below : 



Kange. 



500 yards 
1,000 yards 
1,500 yards 
2,000 yards 
3,000 yards 
3,700 yards 



Time. 



Lee-Metford, 



Seconds. 
1 

2.5 
4.5 
6.7 

15. 

27. 



Mannlicher. 



Seeondt. 

0.85 
2.2 
4.2 
C.5 
15.5 



A new clip system has been devised which combines the advantages 
of the two systems in general use in multiple loaders. This clip serves 
to hold the five charges in transportation, allows them to be entered 
with it into the magazine in about the same time taken to place a sin- 
gle cartridge, and yet doe^ not form an essential part of the magazine 
when once entered. The action of charging releases the cartridges 
when the clip has been pushed home, the clip then drops out below, 
leaving the cartridges free in the magazine. This system also allows 
the magazine to be charged with single cartridges, and admits of use 
as a single loader. It appears to be the ideal clip system. 
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The following description and illustration of the Mannlicher auto- 
matic system is taken from ^^ Arms and Explosives." It is believed to 
possess certain advantages. For illustrations see figs. 1, 2, and 3. 

In the automatic firearms known heretofore either a sliding barrel is employed^ 
which, together with the breech bolt, is driven back by the recoil of the shot and 
moved forward again into its normal position by a spring or by the closing breech 
bolt ; or the barrel is stationary and only the breech bolt is driven back by the recoil 
and closed again by a spring. In the automatic firearm to be here described no 
sliding breech bolt or movable breechblock is employed, but only a rigid tail or butt 
plate, which alone receives the recoil of the shot, while the barrel, in consequence of 
the reaction, receives a forward impulse, following which it leaves the butt plate 
and slides forward a certain distance. The normal closed position of the barrel 
shown in fig. 1 is not therefore the forward one as in other automatic firearms, but 
the rearmost position shown in fig. 2, in which it is held by a suitable spring. Con- 
trary to all automatic firearms known, the barrel of the firearm of this invention is 
driven forward by the firing of a shot and moved back again into its normal position 
by a spring which has been compressed during the forward movement. This con- 
struction may be applied to firearms of various kinds. In small firearms — such, for 
instance, as pistols or light rifles— the barrel may have a straight forward and back- 
ward motion and may freely rest with its end against the rigid butt plate, without 
any locking device whatever being required, the pressure of the spring and the 
inertia of the barrel offering sufficient resistance at the moment of firing a shot to 
insure correct and safe operation of the mechanism. In firearms using heavier 
charges a greater resistance to the forward impulse of the barrel is secured by giv- 
ing the barrel a rotary movement and by providing it at its rear end with locking 
studs and the receiver near the butt plate with corresponding locking grooves. The 
mechanism consists essentially of the sliding barrel a, the spring &, now under con- 
sideration, and the butt plate c. The receiver d is closed at its rear end by the butt 
plate, and to the forward end of the receiver is attached a tube or casing, c, in which 
the barrel is guided and which contains the spring h. At its rear part the barrel a 
is provided with the locking lugs//, which are shaped and placed in the manner of 
screw threads, and which fit into corresponding grooves or recesses ^ ^ in the receiver. 
When, through the firing of a shot, the barrel receives its forward impulse, the pitch 
of the locking studs in their recesses causes the barrel to perform a rotary movement, 
whereby the studs are turned out of their recesses in the receiver. As soon as the 
studs have left the recesses the barrel is carried forward by its momentum until it is 
arrested by a suitable stop in the receiver or in the guide tube e, as shown. In this 
forward movement the barrel compresses the spring &, and as soon as its forward 
movement is arrested the spring will drive the barrel back against the butt plate c, 
while the studs will give it its locking turn as soon as they engage into the corre- 
sponding recesses. The opening rotation of the barrel brought about by the slant- 
ing stud may either be assisted or retarded, according to the direction of the rifling 
in the barrel, by the rotary tendency imparted to the barrel by the projectile moving 
in the rifling. As already stated, the barrel may also be used without any locking 
device, in which case its movement will of course only be longitudinal, but other- 
wise the operation or construction of the described mechanism will not in any way 
be altered. For opening and closing the barrel by hand a handle, hy is provided. A 
firearm of the kind described may be used as a single loader, but as a matter of 
course it is by preference provided with a magazine. In the drawing a magazine, i, 
is shown placed underneath the receiver, but any other kind of magazine may be 
used. By way of example a firing mechanism is also shown, the cocking of which is 
effected automatically by the movement of the barrel. An elaborate description of 
it is not necessary, and it will be sufficient to say that it consists of a slide, j, which 
parries the firing pin ky and extending forward terminates in a stud, I; this stud 
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engages with au iuclined groove cut in the barrel; and is carried forward, when the 
barrel commences to rotate under the influence of a discharge, until it comes in con- 
tact with the sear, which retains it in readiness for the next shot. The trigger m, to 
which is pivoted a hook^ n, and the sear o, which terminates at its rear end in a hook, 
are held in correct position by suitable springs; in their normal position the hook n 
of the trigger is in engagement with the hook of sear o; when, however, the slidej 
occupies its forward uncocked position, a shoulder, j;, of the latter bears against hook 
n and keeps it out of engagement with the hook of sear o. When the slide is drawn 
to the rear and cocked, the hook n at first is liberated only so far that it will rest 
against the lower side of sear o, without, however, engaging into the hook of the 
latter, which is also kept depressed by the slide. After this rearward cocking move- 
ment of the slide has been completed, the sear o becomes free to rise with its rest q 
against the rest r of the slide, whereby the latter is arrested in its cocked position, 
while at the same time the hook n can engage with the hook of the sear o. If now 
the trigger is pulled, its hook n draws the sear o downward by its hook and releases 
the slide. An untimely release of the slide and thereby an accidental discharge of 
the shot before the barrel is locked is prevented by the position of part 8 of the slide 
in the step or recess t in the receiver, which it can not leave untJl the stud I has 
entered the recess n of the barrel, that is, until the latter has completed its looking 
movement. When the magazine is to be charged, the barrel has to be opened by 
hand and pushed forward ; in order to keep the barrel in this position a special recess 
is provided in the interior of the receiver, which is not seen in the Illustrations. 
The barrel spring b having a tendency to turn the barrel to the right, will cause one 
of the locking studs / to enter and be caught in this recess, whereby the barrel is 
arrested in this position. After the magazine has been charged, a slight turn to the 
left given to the barrel will suffice to clear the barrel, when it will be driven back 
against the end or butt plate c and locked by its spring. The butt plate is provided 
with an extractor and an ejector of known construction. The rear end of the barrel 
may be provided with an inclined surface for loosening the cartridge shells in the 
usual manner. 

ARGENTINA. 

The mauufactnrers have delivered 120,000 7.65-millimeter (.301 inch) 
Mausers, M /91, aud 30,000 more are ordered. 



AUSTRIA. 

The 8-millimeter (.315-inch) Mannlicher is still being manufactured 
for Austria, and the Landsturm is to have it to replace the Werndel. 
Vienna papers state that as a result of exhaustive trials the 5-milli- 
meter (.197-inch) has been selected for this country. It is believed, 
however, that this piece has not yet left the experimental stage, and 
that Austria will not re-arm at present unless forced to do so. 



BELGIUM. 

Re-arming with the 7.65-millimeter (.301-inch) Mauser, M/89, still 
continues. The number of cartridges carried per man is said to hav^ 
been reduced from 180 to 120. 
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BRAZIL. 

This couutry has ordered 70,000 T-millimeter (.276-inch) Mauser rifles, 
Spanish model (p. 172, General Information Series No. XIII). Deliv- 
eries were to have begun in October last. 

CHILE. 

In the fall of 1894 Chile ordered 60,000 7:millimeter (.276.inch) Maus- 
ers from the Loewe Works, Berlin. 

CHINA. 

During the past year this country has purchased a large number of 
rifles of various models. Her iufantry armament now includes a great 
variety of systems and calibers. 

FRANCE. 

It is known that .256 -and .236-inch rifles have been tested in this 
country and still smaller calibers were to have been tried. Various 
papers state that a selection has been made of a new arm. 

GREAT BRITAIN. 

Experiments in India to determine the lifetime of the Lee-Metford 
barrel with cordite ammunition show that 3,000 shots may be fired 
without material decrease in accuracy, but a few hundred more ruin 
the barrel. This is considered a ten -years life. 

The work of re arming the navy and marines has already begun, but 
can not be completed before the end of 1897. The number on hand is 
suflScient to arm all regulars, militia, and reserves. Carbines are still 
being made. 

ITALY. 

Owing to the expense, re-arming with the 6.5-millimeter (.256-inch) 
M/91 goes on slowly. 

MEXICO. 

It has been proposed recently to adapt to the Daudeteau rifle certain 
features of another system, the Mondragon. This seems to indicate 
that Mexico has not yet fully decided upon a system. An order for 
8,000 Spanish Mausers was recently filled. 
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NETHERLANDS. 

The newly adopted 6.5-millimeter (.256-incli) Mannlicher (p. 170, Ko. 
XIII) lias been tried in Java and Sumatra, and has given satisfaction. 
The Government proi)oses shortly to purchase 133,000 rifles and 6,400 
carbines. Shops are to be equipped at Amsterdam for the manufacture 
of the piece. 

NORWAY. 

Provision is believed to have been made for the purchase of 20,000 of 
the new 6.5-millimeter (.256-inch) Krag- Jorgensen rifles. This number, 
with 4,000 to be made in home factories, will arm the line battalions. 
The reserves will wait until 70,000 are in store. 

ROUMANIA. 

The order for the 6.5-millimeter (.256-inch) Mannlicher rifle having 
been filled by the Steyr factory, Austria, 22,000 carbines are being fur- 
nished of the same system and caliber. Both ofl&cers and men are 
said to be well pleased with the arm. 



RUSSIA. 

The Mouzin or 3-line rifle, M/91, not having as yet been illustrated 
in the annual, the following description and figures 4 and 5 are taken 
from an English work entitled ^^Text Book for Military Small Arms 
and Ammunition " : 

The Russian rifle, with a caliber of 7.62 millimeters (.30-inch), which is to supersede 
the single-loading Berdan II rifle of 1871, caliber 10.66 miUimeters (.42-inch), is a maga- 
zine gun on the general lines of the Belgian Mauser. 

The barrel, which is uncased, is strongly reinforced at the breech and screws into 
the body. The fore-sight block and back-sight bed are brazed on. 

The front sight (1) is a barlej^corn dovetailed into its bed at right angles to the 
axis of the barrel. The back-sight bed has five steps (2) for the slide. The leaf and 
spring are of the usual pattern, the leaf being hinged to the front (3) of the bed. 
The slide is of simple pattern, without any clamping arrangement ; it has a small V 
notch in it. The cap has a similar notch for the short ranges and another on the top 
edge for the extreme elevation. 

The body is somewhat similar to that of the Belgian rifle; in front are recesses for 
the locking lugs of the bolt head, which are led into by cam-shaped grooves. On 
the leit side is another recess and cam-shaped groove for a small lug {d) on the bolt 
cylinder. In rear of the magazine opening the sides of the body are connected by 
a bridge of metal, which is shaped out in front to receive the loading charger; in 
rear it has an inclined plane against which the bolt lever bears in opening and 
closing. This arrangement, together with the cam-shaped grooves for the locking 
lugs of the bolt head, give the '^ primary '' extraction. A deep recess (4) is cut in the 
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right side behind the bridge for the bolt lever to tarn down into, which forms a far- 
ther locking arrangement. On the left side are recesses for the ejector and safety 
bolt with its spring. The underneath portion of the body in rear of the magazine 
opening has a groove cut in it, into which the sear and bolt-retaining block project 
and in which the cocking stud travels. 

The bolt A is a cylinder with straight lever (a) terminating in a knob (5) at right 
angles to it. There is a strengthening rib (c) on one side, and in front on the other 
side is a small lug (d); there is also on this side a small projection (e). The func- 
tions of this lug and projection will be explained hereafter. 

A cam-shaped recess (/) and small notch (g) are cut in the rear end of the cylinder. 

The bolt head, B, is a separate component with a long tenon (h), which screws 
into the bolt cylinder. A screw (i) passing into it (at i^) through the strengthening 
rib on the bolt further secures it and causes it to rotate with the bolt. There are 
two locking lugs (jj) opposite to each other at the front end of the bolt head, and 
a groove {Jc) cut for the extractor. The face of the bolt head is recessed for the base 
of the rim cartridge. 

The bolt is bored out from the front for the mainspring C, of 0.05-inch wire, with 
thirty-four coils set to a length of 6\ inches. The rear end bears against a seating 
in the bolt cylinder. 

The striker D has a long point (I) with a collar (m) for the front end of the main- 
spring to bear against. 

The striker passes through the rear of the bolt and screws into zhe cocking piece, 
£; it is further secured by a screw pin (n), which passes right through it (at n^) 
and the cocking piece. The cocking stud (o) projects downward and works in the 
groove cut in the body. On top the cocking piece projects to the front, the project- 
ing piece (p) traveling in a slot cut in the bridge of the body. This projection has a 
tooth underneath (g) which is shaped to fit into the cam-shap^ recess (/) of the bolt 
cylinder. 

The extractor, F, is a flat spring terminating in front in the usual claw (r) and 
lying in the groove (k) in the bolt head. 

The ejector, G, is a small pin let into the left side of the body, having two hori- 
zontal arms which can project into the boltway, one on either side of the pin, which 
acts as a pivot. The front one (s) is the ejector, and a slot («') for it is cut in the 
bolt head ; it does not ordinarily project into the boltway. The rear arm («^) of the 
ejector projects into the boltway, except in the final motion of drawing back the 
bolt, when the small lug (d ) on the bolt cylinder, striking against it, pushes it out 
of the way, and so turns the ejector arm to catch the base of the cartridge, releasing 
it from the extractor and ejecting it. 

The retaining bolt (5), which is part of the trigger, is pivoted underneath the body 
and projects into the boltway. The small lug {d) on the bolt cylinder comes up 
against it when the bolt is drawn back and jjrevents the withdrawal of the bolt. 

To remove the bolt the trigger must be pulled to the rear; this depresses the 
retaining bolt, and the bolt can then be drawn out. 

The sear (6) is a lever pivoted to the body, passing through a slot in the trigger 
head, and projecting into the groove of the body, in which the cocking stud travels. 
It is actuated by a V spring (7). 

The trigger (8) is pivoted to the underneath of the body, and has a slot in it 
through which the sear passes. The horizontal arm of the trigger in front of the 
pivot bears on the sear and depresses it when the trigger is pulled. There is a 
double pull-oflT. 

The safety bolt, H, consists of a pin fitting into the left side of the body in the 
rear of the ejector. The pin has a horizontal arm, the long end of which ends in a 
thumb piece (t) ; the short end (u) is a disk with a fiat on one side and a projection 
on the other. By turning the thumb piece round from rear to front the projection 
enters a recess in the bolt cylinder when the latter is in the closed position; this 
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locks the bolt by preventiDg the bolt cylinder from turning. The lower end of the 
pin is partly cat away {v), and when the safety bolt is in the normal position a 
projection on the left side of the trigger arm is free to move downward; if the 
thumb piece is turned from rear to front as before, the firing pin being at full cock, 
the portion of the pin which is not cut away (t?') is interposed under the projection 
on the trigger, and prevents its being depressed. The safety bolt is actuated by a 
spring, I, contained in a cover, J, which is fixed on the left side of the body, and 
protects the ejector and safety bolt arrangements. 

The action of the bolt mechanism resembles in principle that of the Belgian rife 
already described, and can readily be followed from the drawing and description 
of the working parts given above. 

The magazine, which holds five rim cartridges, is a fixed one, being made in one 
piece with the trigger guard. The left side is slightly cut down in rear, the gap so 
formed being covered by a plate, K^ fitting into it, and capable of a slight outward 
motion to the left. This plate has a rib (w) which projects slightly into the maga- 
zine, just engaging over the fourth cartridge ; a strong curved spring, L, keeps the 
plate pressed up against the side of the magazine; the plate can, however, be 
pushed aside by the pressure of inserting tiie cartridges into the magazine. The 
object of this plate is twofold; it retains the top cartridge in the magazine until it 
is forced forward out of it by the forward motion of the bolt, and, secondly, it holds 
down the next cartridge until the final motion of closing the bolt, when the plate 
is forced to the left by the small projection (e) on the bolt cylinder, thus releasing 
the cartridge into the loading position. The next cartridge being held down in 
this way until after the extractor has gripped the cartridge which is being loaded, 
which does not occur until it is entirely in the chamber, prevents any chance of 
double loading and consequent risk of a jam or explosion, because the cartridge 
must be extracted and ejected before the bolt is free to push forward another one 
out of the magazine. The bottom of the magazine (9) opens on a hinge (10) in 
front, and is secured in rear by a small spring catch (11), the thumb-piece (12) of 
which projects into the trigger guard. The feeding arrangements are pivoted to 
the front of the magazine bottom, and consist of a lever (13) actuated by a V-spring 
(14) let into the bottom of the magazine; the long arm of the lever carries the plat- 
form (15), and the short arm (16) bears on the front end of the magazine bottom and 
regulates the upward motion of the long arm and platform. 

The five cartridges are carried in a charger stamped up out of sheet steel, in which 
they are held by two small tongues folding over on to the two end cartridges. To 
charge the magazine the charger is placed into the recess cut for it in the bridge 
of the body, and the cartridges forced out of it by the pressure of the thumb. The 
charger when empty must be removed by the hand. There is no cut-oflF, and the 
rifle can only be used as a single-loader when the magazine is empty; but it can 
be replenished at any time by the introduction of one or more single cartridges. 
The cartridges are placed in the charger, the center one standing on the rims 
of the cartridges on either side of it, which in their turn stand on the rims of the 
two end ones. 

The stock is in one piece; there are fore-end grooves (17). The pistol grip (18) is 
formed by a roughened projection, which is a prolongation of the trigger guard, to 
which it is attached by a screw ; a wood screw (19) secures the other end to the butt. 

There are two ordinary bands, secured by screws with nuts and keeper pins 
through the stock. The upper band (20) carries a sling swivel (21); a second 
swivel (22) is attached by means of a screw to the front of the magazine. 

The body, stock, and magazine are held together by two screws passing up from 
underneath, one (23) in front of the magazine, the other (24) in rear of the trigger 
guard. 

There is a plain nose cap (25) secured by a screw passing through the fore end. 

The butt plate is secured by two screws; it is of steel, and has an enlarged heel. 
There is no butt trap. 



SPAIN, SWEDEN, SWITZERLAND, TURKEY. 101 

A short cleaning rod (26) screws into a rod nut in the fore end. The head is plain, 
with a slot in it. 

A long bayonet of + section is attached to the rifle by means of the old-fashioned 
bayonet-joint locking ring. 

The modifications are the omission of the metallic plate in the rear 
of the trigger guard, which carried a cleat or support for the right 
hand, the addition of a wooden hand guard, and the modification of 
the cleaning gear. 

SPAIN. 

Thirty-five thousand of the new Spanish Mauser rifles (p. 172, Ko. 
XIII) and 5,000 carbines have been delivered. Manufacture of the 
piece in Spain was to begin about July. 

Experiments have been made to fit the 11-millimeter (.433-inch) 
Ilemington (of which Spain has 250,000) with the .276-inch barrel, 
with a view to giving it to the second reserve. With changes in the 
breech mechanism to enable the piece to withstand the higher pressure, 
satisfactory results are said to have been obtained. 



SWEDEN. 

As stated on page 173, Ko. XIII, the Mauser system has been adopted 
for this country, caliber 6.5 millimeters (.256-inch). A contract for 
8,000 carbines for the army has been signed, which will probably be 
furnished this year. Funds have also been voted for the manufacture 
of a number of these rifles in Government factories. It is practically 
the Spanish model. The modifications are the addition of a nose to 
the rear and top of the firing pin nut and a rib on the bolt for guiding 
it in the receiver. 

SWITZERLAND. 

The supply of the Schmidt 7.5-millimeter (.296-inch) rifles for the 
army is com'^lete, and the M/93 carbine of the same caliber is being 
supplied. 

TURKEY. 

Early in the present year the issue of the 7.65-milliraeter (.301-inch) 
rifle to the army was ordered and instructors appointed. 



IV. 



PROGRESS IN THE NAVAL USE OF ELECTRICITY. 



Lieut. B. A. Fiske, ITnited States Navy. 



A contest is going on between electro-mechanical and other mechan- 
ical apparatus in very many of the important operations in ships and 
forts, which promises to be as lasting and as bitter as the contest 
between steam and sails. Each art is improving and each art has its 
champions. No one can tell with which will reside the ultimate vic- 
tory, if the ultimate victory ever decisively comes. No sooner does 
an electrical device score a success than some ingenious person does 
the same thing with mechanics; and no sooner does an important 
mechanical invention accomplish some new thing than an electrician 
throws it altogether into the shade by a novel use of electricity. It 
may be stated as a general law — but with the distinct understanding 
that it is only general — that mechanical appliances have the advan- 
tage of greater simplicity of principle and that electrical appliances 
have the advantage of greater simplicity of operation. To paraphrase 
this statement, mechanical appliances are easier to understand, but 
electrical appliances are easier to use. Mechanical appliances require 
less instruction for their use. Electrical appliances render* available 
a higher grade of intelligence, but also require a higher grade of intelli- 
gence. Electrical appliances strive for an ideal; mechanical appli- 
ances do what is required at the moment. The advantages of maturity 
and experience are on the side of mechanical apparatus; but youth 
and the promise of the future reside with electricity. Mechanical 
appliances are less apt to deteriorate from disuse; electrical appliances 
are less apt to deteriorate from use; mechanical connections are liable 
to give out under the sudden strain of an emergency; electrical 
appliances, from their nature, suffer little strain in use, and are not apt 
to fail in emergency, if found to be in condition before the emergency 
occurs. A mechanical connection, if broken or injured, gives plain 
sign of the whereabouts of the trouble, but the trouble is with diffi- 
culty repaired. A trouble in an electrical connection is sometimes 
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hard to find, especially if the apparatus is not thoroughly understood, 
but, Avhen found, is remedied with ease. The difficulty of repairing 
a break or disarrangement of a mechanical appliance, caused by a 
stress, is usually in proportion to the greatness of the stress; but with 
electrical appliances the cause of trouble is usually minute. 

The most important enemy of electrical appliances on shipboard has 
been the "fatal facility" with which bad electrical apparatus can be 
installed. It has always been so easy to run a wire or to put in a 
battery, or a bell, or a dynamo, which would work for a week, that in 
very many cases it has not worked any longer. Good work on elec- 
trical apparatus often seems so unnecessary that slipshod work is sub- 
stituted, and it does as well as any other for awhile; but suddenly 
the apparatus fails, and then one hears on all sides complaints of the 
untrustworthiness of electricity. Nevertheless it is a fact that the naval 
and military uses of electricity are increasing. The same reasons that 
have filled modern cities with telephones, telegraph, electric motors, 
and electric lights are filling our modern warships and fortresses with 
them. The same reasons that gradually replaced the club of the savage 
with the magazine musket of the modern soldier are operating to 
replace the simple ships and batteries of a few years ago with warships 
of tremendous power but vast complexity. It seems to be a law of 
nature that we must pay for what we get. If we will have monstrous 
engines of war, directible with precision and rapidity, we must use 
comi)lex machinery, protest as we may. 

ELECTRIC LIGHTING. 

"No important change has taken place in the electric lighting of ships 
since the publication of the last annual. The principles previously 
laid down have been proved correct in practice, and the present develop- 
ment is along the lines of an increasing supply of lights and the grad- 
ual improvement of the details of wiring and insulation. The number 
of officers and men acquainted with electrical things has naturally 
increased, and this has brought about a better functioning of the 
apparatus used, as a necessary result. Search lights of automatic 
feed, controllable from a distant point, have proved practicable; but 
considerable diversity of opinion still exists as to whether the lights 
should be high above the water or low down, but the advocates of 
high positions are gaining ground. No important change has taken 
place in signal lights. 

ELECTRICALLY OPERATED STEAM WHISTLES. 

These have been recently tried in both warships and merchant ships 
with promising results. They do not interfere with the ordinary method 
of sounding the whistles, so that their use seems to confer a distinct 
advantage with no offsetting disadvantage. 
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MOTORS. 

The use of electric motors is clearly on the increase, especially for 
ventilating, the training of turrets, and the hoisting of ammunition. 
Perhaps the advantages of electric power over steam are more obvious 
in the matter of ventilation than in any other field, the principal gain 
being in the fact that the necessity is avoided for the tremendous air 
ducts, which take up so much room in coal bunkers and living spaces, 
and in the substitution of a number of comparatively small ventilators, 
each placed where it is wanted, in the stead of the large steam-driven 
blowers for which room is so hard to find. The military advantage of 
the small electric ventilator is one that may easily be overlooked; but 
it is a well-known fact that in many ships the steam blowers have had 
to be placed above the water line and absolutely unprotected; which 
means that in the early part of an action the blower supplying one or 
more of the magazines may, and probably will, be put out of operation 
by a very insignificant cause, and make it absolutely impossible for the 
men to remain in the magazines. 

For training guns, the pra(5tice of employing motors is becoming 
limited to turrets, the mechanism being arranged in Luch a way that 
hand power can be used in case of accident. As regards the relative 
advantages of the three principal powers — steam, hydraulic, and elec- 
trical — a wide diversity of opinion exists. The great desideratum of sim- 
plicity resides, of course, with steam, and many regard this feature as of 
paramount importance. Others, however, while admitting the superior 
simplicity of steam, and while admitting the enormous value of sim- 
plicity, point out the extreme difl&culty of securing a "dead beat" 
motion with steam, even if a worm and screw be included in the 
mechanism. They also point out what at first sight may not seem an 
important point, but which may readily become so — the question of 
heating; insisting that, no matter what mechanism may be employed, 
it is after all "the man behind the gun" on whom we must rely, and 
that the man behind the gun and the men in the passing rooms will 
not work at their best in an unendurable heat. 

The great advantage of hydraulic training, arising from the incom- 
pressible nature of water, is the absolute rigidity with which the turret 
is held. If the valves are closed, the turret can not move; and the 
turret can never make the water motor go at a greater speed than that 
for which it is set. In the sighting hood, the continuous turning of a 
wheel by the operator at any desired speed, controls, on the floating- 
lever principle, the speed at which the turret will go. The control is 
almost ideal; but electrical men claim that they can secure the same 
precision with electric means, and that they can give the turret a 
motion just as quick and as fine; and they proceed to point out how 
pipes burst and valves leak just when called on to work hard. In 
most, if not all, of the plans hitherto tried for electrically training 
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turrets, however, control of the motors' speed has been sought through 
the putting of more or less resistance in the circuit of the armature; 
and the difficulty of handling large turrets by this means is great, and 
the means thus far employed hardly to be called satisfactory. In 
determining why they are not satisfactory, let us consider what is 
needed in order to control the training of a turret in a seaway. The 
turret weighs 100 tons or more, and it is rare that its center of grav- 
ity is in the axis of rotation. As the vessel rolls froDi side to side, the 
turret tends to move by its weight in one direction or the other, the 
effect being at a maximum when the guns are pointing ahead or astern. 
Let it be supposed that the turret is pointing ahead, and is stationary, 
and that the turret captain wishes to train it to point at a target on 
the starboard beam. He moves his lever to the front, and the turret 
starts to turn slowly, the great mass of the turret preventing its sud- 
denly taking up a rapid motion. Just now the ship begins to roll to 
port and the turret has to climb uphill, besides being accelerated. As 
the roll continues, the hill becomes steeper, until it reaches a maximum, 
and then it becomes less and less steep, until an even keel is reached. 
This has taken, say, eight seconds, and the turret lias just about 
reached the speed at which it is intended to run, when the ship starts 
to roll to starboard; the turret now tends to run downhill, and the 
motor is doing its best to help it. Evidently, the arrangement of 
the motor must be such that without any conscious effort from the 
operator the turret will be prevented from running downhill, for the 
mass is so great that the consequences of mental confusion or inatten- 
tion on the part of the operator might be serious. In other words, the 
motor must be arranged so that it can not run above a certain speed. 
This is usually expressed by saying that we must use a "constant- 
speed motor." 

It has been objected frequently, however, that constant speed is not 
needed, nor even desired; that what is wanted is simply ability to get 
the turret quickly around to the target and to move it quickly to the 
right or the left in order to keep the guns pointing at the target. 

Without wishing to detract in any way from the importance of these 
points, it must be insisted that everything should be done to make the 
gun captain's work easy; that his mind should be as free as 'possible 
from mental calculations, his lever as easy to move as practicable, and 
that the movement of the turret should bear a definite relation to the 
movement of his lever. Let us suppose that this is not done, and that 
the turret's speed depends on other causes than the movement of his 
lever. Is it not plain that the captain will have to jerk his lever 
around more frequently and tentatively, more spasmodically, than he 
would if each position of his lever meant a certain speed? If each 
position of his lever can be made to mean a certain speed — regardless 
of everything external — ^is it not plain that, with a little practice, and 
even if the gun captain does not know anything in figures about either 
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the position of his lever or the revolutions of the motor, he will yet 
insensibly come to feel that he with his own arm is moving the turret 
and that his own will controls its speed? Can he not then follow a 
moving target with far greater precision than would be possible if the 
turret would spasmodically speed up or down from moment to moment, 
as the ship rolled? 

It is not an answer to this to say that it is impossible to get constant 
speed under the circumstances, that the speed and direction of the 
turret must frequently be changed, that it will always take a certain 
interval of time for the heavy mass to make the change, and that 
during the interval the speed of the turret will be either increasing or 
decreasing. This objection, while it includes a true statement, is really 
misleading, because it amounts to saying that, if perfect control of any 
machine can not be obtained, we should therefore refrain from attempt- 
ing to make the control of the machine as perfect as we can. To 
attempt the control of a turret in a seaway is like trying to solve a 
problem containing many variables; and it is axiomatic that the solu- 
tion of any such problem is easy in proportion to the reductions we can 
make in the number of variables. Applying this principle, we are 
forced to the conclusion that the motor for the turret should be so 
arranged that its speed shall vary as little as possible from the speed 
set by the gun captain. Kow, it is not hard to get a constant-speed 
motor; but unfortunately for any given electric potential applied to 
an electric motor, there is only one speed that can be constant; so that, 
in order to make a motor run at different constant speeds, different 
potentials must be applied, and each potential must itself remain con- 
stant during the interval of time for which the corresponding speed is 
desired. In other words, in order that the gun captain in the sighting 
hood may be able really to command the speed of rotation of the turret 
he must be provided with a system by means of which the potential 
which he applies to the motor shall not change, unless he himself inten- 
tionally changes it. Reverting now to the statement made before, that 
all methods of controlling turret motors are bad in which resistances 
are varied in the armature circuit, we see at once that it must be bad 
if the potential applied to the armature terminal is liable to change. 
That it is liable to change is easily proved, as follows: 

If an electric motor is running at any speed, and if its load be sud- 
denly increased by any cause, such as in this case, an increase in the 
heel of the ship when the turret is running up hill, the motor tends to 
slow down 5 this reduces the counter electro-motive force that the motor 
is generating and therefore increases the current in the armature. Kow 
if a certain resistance (say -jV ohm) has been put in the armature circuit 
when the armature current was 100 amperes, then, since E=CE, the 
voltage expended in heating this resistance =100XiV= 10 volts, and 
the voltage of the armature terminals falls from 80 volts to 80—10=70, 
so that the motor is running really on a 70- volt circuit. Let now the 
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load be increased, so that the current increases to say 200 amperes, the 
voltage now lost in the resistance =200xiV=20 volts, so that the 
motor will run at 60 volts, instead of 70 volts 5 the action, then, of an 
increased load on the motor has been automatically to decrease the 
voltage supplied to it. 

In endeavoring to meet this trouble systems have been devised 
resembling some employed in working large cranes and elevators, 
and are on trial. 

Besides constancy in the speed there are two other principal desid- 
erata in the turning of a turret; first, sufficient speed to bring the gun 
on to a target, and to follow it when its direction is changing; and 
second, extreme nicety of movement, which means ability to move the 
guns quickly in one direction or the reverse through small angles. 

In deciding upon the speed required, the question resolves itself 

merely into deciding how much money and space can be provided for 

the power, because the highest speed attainable is desired. The speed, 

of course, ought to be at least that necessary when two ships, say 

1,000 yards distant, are passing each other at 15 knots each, because 

such a situation may easily occur. Two ships passing each other at 

this distance and speed change their relative directions per second 

nS V 57^ 2 17 1 
through an angle of which the sine is /inoo ~i7>nn~ ^^^ '^^ ^^^' 

prox.). This speed is clearly much less than would be required for 
handling the gun in a seaway, having regard merely to the uncertain 
motion of the ship itself. So, in our new ships, the speed specified is 
many times this even under a considerable heel, when the turret will 
have to run uphill. 

The problem of quickly turning the turret becomes afterwards one 
for the electrical engineer. He is told that the weight of the turret is 
so many tons, that the friction is so much, that the center of gravity is 
so many inches from the center of rotation, and that he must make the 
turret run at a certain speed. The question is so far one of horsepower. 
But he must also be told that the motor must be so designed that it 
will not become stalled (i. e., unable to move) under any probable roll, 
because when a motor's armature is stationary the current through it 
is enormous, being (C=E/R) that, due to the potential between the 
mains (in the United States Navy 80 volts) and the ohmic resistance of 
the armature itself. To guard against an excessive current, in case 
an extraordinary roll should stall the motor, it is well to put a safety 
device in the armature circuit. 

As it would be impracticable to provide sufficient power to maintain 
constant speed under heavy rolls, it becomes necessary to prescribe 
that the speed shall be constant up to a roll of, say, 10 degrees, and per- 
mit that it may slow down when the angle of heel is greater, being 
careful that the speed shall never fall to zero under any probable 
circumstance. 
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The question of nicety of train, in the case that abundant power has 
been provided for the eflBcient rotation of tbe turret under ordinary 
rolls, is largely one of the construction of the switch which the gun 
captain moves. As the gun captain views the target through his tele- 
scope, the vertical and horizontal cross wires appear to be describing 
irregular curves against the background of the sky. His effort must 
be to bring these curves into the vicinity of the target. Though the 
motions of the cross hairs are seemingly erratic, they can, of course, 
be resolved into two motions, one horizontal and the other vertical. If 
the advance of the ship were in an absolutely straight line, and if the 
ship rolled the same amount from side to side and at regular intervals, 
the curve of the point of intersection of the cross hairs would be 
regular, and it would be comparatively easy to bring this intersection 
on to the target. But it is rare that a ship moves exactly in a straight 
line, in a seaway, even when steaming on a certain course, for she 
yaws gently from side to side. Neither does a ship roll regularly. 
Even under the best circumstances, she rolls a little more to one side 
than to the other, and the rolls vary in amount from time to time. 
Then a ship frequently comes to rest for a while on an approximately 
even keel, and then starts to rolling again. Besides the rolling, there 
is also the pitching, and this complicates the motion of the cross hairs, 
especially when the guns are pointing on the bow or quarter. The up 
and down motion is the quickest and the most irregular, so that the real 
problem, is to so move the turret as to get the vertical cross hair on the 
target at the instant when the rolling throws the horizontal hair across 
the target and to press the firing button at that instant, changing the 
elevation of the gun itself as little and as seldom as possible. With 
a large field in the telescope the vertical wire shows the direction in 
which to move the turret, even when the horizontal hair is several 
degrees above or below the target, so that the success of the gun cap- 
tain in keeping the vertical hair across the target is dependent on the 
ease with which his switch can be moved, as well as on the response of 
the motor to the switch; and it is absolutely essential that the moving 
of his switch must not in the least disturb the position of his eye at the 
telescope. For this reason the movement of the switch must be to the 
front and rear, and not to the right and left. 

ELECTRICAL FIRING OF GUNS. 

When one reflects that a vessel rolls from side to side in about 8 
seconds on an average, that even under very good circumstances she 
rolls more than 1 degree per second, and that with the modern guns 
an error of 10 minutes of arc in thcelevation of a gun above the hori- 
zontal at the instant it is fired means an error of about 200 yards in the 
distance the projectile will go, and that in the case of a ship 2,500 yards 
distant, this error of 10 minutes of arc will throw the projectile about 
22 feet above or below the point aimed at, we see that it is necessary 
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to fire the ^n in such a way that a less time than ten-Bixtieths=one- 
sixth of a second of time will elapse between the time that the gan 
captain makes ap his mind to fire the gun and the time that it is 
actually fired; anlessthe gan t^aptain resorts to the method of firing 
his gun before his cross hairs rest on the target, by an interval of time 
which he estimates will be such that when the gun is actually fired 
the cross hairs will actually rest on the target. Of course, this method 
IS often used with great sucoess, and a ^^ born shot" can, with sufficient 
practice, so use it; in fact, ^^born shots" do successfully use it, but only 
"born shots" can, and even they need more practice than is given or 
can be given in any navy in the world. To place accurate gun firing 
within the reach of ordinary men, electrical firing is used, in which the 
captain can fire without taking his eye from his telescope (or sights), 
and by such a slight pressure of his fingers that he can fire very 
quickly after making up his mind to fire, and, what is fully as impor- 
tant, without moving his eye from the telescope. Practical results 
show more accurate firing with electricity than with either percussion 
or friction. Complaints are sometimes heard of the untrustworthiness 
of electrical firing; but if electrical firing apparatus is properly 
installed, it is more simple and trustworthy than any other means. 
The real trouble is that as yet there are not enough people on ship- 
board who understand electrical apparatus. As to concentration of 
fire by electricity, it has few friends and they are thinning out rapidly, 
as the system serves no useful purpose. 

TELEPHONES. 

The telephone is gradually making its way against the speaking tube. 
The latter has the advantage of simplicity of principle, the telephone 
of distinctness. The speaking tube is less apt to get out of order; the 
telephone does better service when it is in order. The speaking tube is 
more difficult to lead through the devious labyrinth of the compartments 
and it occupies valuable space, and while the telephone is not difficult to 
keep in order, the connecting wires sometimes get disconnected. The 
telephone has not as yet had a fair chance on shipboard because it is com- 
paratively recently that the long-distance "solid-back" transmitter has 
been introduced. So far as the writer's experience goes, the persons 
who are not acquainted with this telephone prefer the speaking tube, 
while those persons who are acquainted with both prefer the telephone. 

The principal disadvantage of the telephone for military use is one 
which it possesses in common with the speaking tube; that is, that it 
is a very inefficient instrument when used by a person under excite- 
ment. With both the speaking tube and the telephone clearness of 
articulation and a voice not too loud are necessary, if the message is to 
be quickly and unhesitatingly understood at the other end, and men 
under excitement are sure to speak loudly and not very distinctly. For 
the transmission of orders, therefore, and for signaling to the engine 
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rooms, helm, and gans, visual indicators are coming into use. Visual 
indicators possess, besides the advantage of distinctness, the additional 
advantages that they do not add to the noise on shipboard and are not 
affected by it, and that the message which they bear remains in evi- 
dence until it is replaced by another message, so that "the last order'' 
can always be referred to by a glance of the eye. 

The writer has been engaged for some years in perfecting a system 
of electric apparatus for use in ships and forts which has of late emerged 
from the experimental stage and seems to contain the possibility of con- 
siderable usefulness. Most of this apparatus is based on a central 
principle of construction, which aimed to avoid the inherent diflftculty 
of previous electrical apparatus when used in or near sea air. This 
diflBculty was apparently a trivial but really an almost insuperable one; 
the sea air attacked and corroded the metallic contacts with which the 
apparatus was filled. In nearly, if not all, the electrical apparatus 
used for signaling, the mechanism consisted of a train of wheels wliich 
were moved by a pawl and ratchet, the pawl and ratchet being moved, 
in turn, by an electro magnet, which pulled the ratchet wheel down 
one tooth every time the current was made and broken. Even the sim- 
plest mechanism made on this plan contained many parts, most of them 
small, and the greatest care was needed to keep everything in order. 
The only safety lay in hermetically sealing the cases; and this was far 
from satisfactory and made the mechanism inaccessible. In endeavor- 
ing to find a way out of the diflSculty the writer conceived the idea of 
using only unbroken circuits, which were varied in strength by gradual 
variations and never by jumps, the variations being indicated by gal- 
vanometers and attained by the moving of a wiper over a continuous 
wire of high resistance. 

THE BANOE FINDEB. 

This instrument has now been tested for somewhat more than five 
years. It will be remembered that the instrument is based, so far as 
the general principle goes, on the measurement of resistances of a con- 
ductor, in the form of a Wheatstone bridge, there being two arcs of 
wire at the ends of a base line, each arc corresponding to two contiguous 
members of the bridge. Two telescopes are located at the ends of the 
base line and carry contacts which move over the wire as the telescopes 
are turned in the angle to be pointed upon any object. 

Let fig. 1 represent the arms of a Wheatstone bridge bent into the 
form of an arc h'j while c and d are bent into the form of an arc ^, both 
of these arcs being wires of conducting material. Let telescopes, 
pivoted at A and B, be fitted with the contacts e and /. Now, if the 
extremities of the semicircular arcs are in the same line, the contacts 
carried by the telescopes will press on the middle i)arts of their respec- 
tive arcs, and the galvanometer will, therefore, not deflect whenever 
the telescopes are parallel and at right angles to the base line, because, 
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as shown above, oc = bd. But when the telescopes are parallel they 
are directed at some point in space infinitely distant; that is, the 
distance of the object toward which the telescopes are directed is 
infinite. The position of rest of the galvanometer needle is therefore 
marked "Infinity.'' 

Now let the telescopes be directed at some point t not infinitely 
distant. The telescopes will converge and the angle of convergence is 
clearly the angle ATB, or the angle CAE, which is measured by the arc 
CE. In other words, the degree of convergence is measured by the 
difference in the positions of the contacts of the telescopes on their 
respective arcs. But if the bridge was in balance when both contacts 
were at the middle points, it will clearly not be in balance when one is 
at the middle point of its arc and the other at 0; and the amount by 




Figs* 1 and^^ 

which it is out of balance will clearly vary with this difference of posi- 
tions; that is, the greater the amount of convergence of the telescopes, 
the greater the deflection of the galvanometer; so that the deflection 
of the galvanometer varies with the angle Atb. By trigonometry. 



AT = 



AB 



8in ATB 



X sin ABT. 



From this formula it is plain that if Abt be a right angle, the dis- 
tance AT varies inversely with the sine atb; and it is therefore plain 
that if the electro-motive force of the battery remains constant the 
deflections of the galvanometer vary inversely with the distance; so 
that if we know the length of base we may graduate the galvano- 
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meter directly iii units of distance, remembering that with such small 
angles as Atb always is in range finding, the sine of the angle is 
practically the same as that of the arc. 

But suppose that abt is not a right angle. Suppose, first, that the 
target pointed at by the telescopes is infinitely distant, but in a direc- 
tion inclined to the base. The contacts carried by the telescopes will 
not now press on the middle points of their arcs, but on points equally 
removed from the middle points. This is evidently the condition shown 
in fig. 2, where the contacts have been moved away from the middle 
points over equal resistances. The galvanometer will not deflect, but 
will remain at its position of rest, which position on the galvanometer 
is marked "infinity.'' 

Let one contact be now moved from its position so that the telescopes 
converge and point at some object not infinitely distant. The galva- 
nometer will deflect. In order to indicate the true distance of the 
object the galvanometer must now deflect, not in proportion to sin atb, 
but in proportion to atb -^ sin abt. In other words, it must deflect 
more for an angle of convergence atb than if abt were a right angle; 
and the smaller abt is, the more the needle must deflect. In the range 
finder this increased movement of the needle is obtained by taking 
advantage of the curious fact that the current in the Wheatstone bridge 
increases as the contact points are moved away from the middle points. 
This is because the resistance of the bridge is less, so that if the electro- 
motive force of the battery is constant the current increases propor- 
tionally as the resistance decreases. 

In the apparatus as at present constructed the wire is not laid in 
the form of an arc, but is wound upon a cylinder of insulating material. 
A contact presses on this wire and as the telescope above (shown in 
fig. 3) is turned in azimuth the insulating cylinder revolves and causes 
the contact to press upon different parts of the wire. The special 
feature of value in this construction is that the wire is completely pro- 
tected from the efiects of weather, and, what is of more importance 
still, it makes it possible to use a device by which the nonuniformity 
of the wire is automatically corrected. 

It has been said above that when the telescopes are parallel, and 
therefore pointing at some object infinitely distant, the contacts car- 
ried by the telescopes must press on the resistance wires at similar 
X)oints, so that the galvanometer needle will not move from the infinity 
mark, no matter at what angle the telescopes are pointed. In order 
that this may be always the case, it is evident that we must have an 
exact equality in resistance per unit length of resistance wires or else 
we must have some device by which nonuniformity will be corrected. 
This is accomplished in the instrument in question by an arrangement 
of the contact by which whenever the telescopes are directed at similar 
angles the contacts automatically go to such parts of the wire that the 
bridge is in balance and the galvanometer indicates infinity. 

2418— No. 14 8 
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Another feature introduced in the present apparatus is a temperature 
corrector, by means of which any change of temperature, either in the 
climatic or other conditions, and its consequent efiect ux)on the resist- 
ance of the circuit is compensated. In fig. 4 the temperature corrector 
is shown at c C and consists simply of two similar arcs of wire intro- 
duced in the circuit between the two observing instruments at the ends 
of the base line, upon which arcs i)ress the contacts of the galvanom- 
eter Gr. In case the temperature of either instrument, say B, is raised 
and its resistance correspondingly raised, it is simply necessary to 
move the two contacts of the galvanometer a along the arc & a dis- 
tance sufficient to compensate for the increased resistance of that 
instrument. In order to tell Avhen this sufficient distance has been 
traversed it is merely necessary to set both instruments at similar 
angles and move the two contacts equally on c C until the galvanom- 
eter shows infinity. 

This operation requires a few seconds only, and suffices to adjust the 
range finder for the temi>erature conditions which prevail that day. 
Fig. 5 shows a diagram of the circuit of the range finder. The two 
instruments at the opposite ends of the base line with their telescopes 
and telephones are shown. The arcs a and h of one instrument are 
connected to the arcs e and d of the other instrument through the 
temperature corrector which is mounted on the base of the reading 
instrument shown in the center. The telephones on the two observing 
instruments are connected together through the telephones on the 
reading instrument, and the battery contacts are connected to the stor- 
age battery, shown below, which is ordinarily in the dynamo room of 
the ship. On the same base with the temperature corrector is the gal- 
vanometer or reading instrument. The captain of the range-finder 
crew is stationed in the conning tower at the reading instrument and 
has all the devices for correcting the range finder under his hand. He 
sees what figure the needle of the galvanometer points at and tele- 
graphs this figure to the guns by means of the electric range indicator. 

The shortest base line with w^hich the instrument has as yet been 
used successfully in practice is in the U. S. S. New TorJcj in which the 
base line is 46 yards, the observing instruments being placed on plat- 
forms on the masts. The average error with this base line, and under 
conditions of service, is just about 1 per cent for distances of 1,000 
yards, 2 per cent for 2,000 yards, 3 per cent for 3,000 yards, etc. 

THE STADIMETER. 

The stadimeter is an adjunct to the range finder and is designed to 
be used in concert with it in such a way as to combine the portability 
and convenience of a one-observer instrument with the accuracy of a 
two-observer instrument. 

As will be seen from the drawing, it is a modification of a sextant. 
It weights 3J pounds and is of the same size as the ordinary sextant 
used in ships. 
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The stadimeter can be used to measure distance of objects whose 
height is known, or the height of objects whose distance is known, the 
micrometer head M being graduated in yards of distance and the index 
bar B being graduated in feet of height. 
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Clearly, from the diagram 

AT = BTsine ABT; or 
BT = AT -^ sine ABT. 

So that in either case the measurement involves the measuring of 
sine ABT. 

To accomplish this with tUe stadimeter, bring the reflected ray from 
the top of the object into coincidence with the direct ray from its bot- 
tom by moving the index bar which carries the index glass I on its 
pivot in the same manner as in using the sextant. To move this index 
bar rotate the micrometer head M. The sine of the angle through 
which the index glass has been moved is clearly the amount by which 
the micrometer screw has moved longitudinally, divided by the distance 
from the pivot of the index bar B to the point on its edge where the 
force of the micrometer screw is applied. The german silver spring G 
presses the index bar against the end of the micrometer screw and 
prevents lost motion. 

Now, by the theory of the sextant, the angle between the reflected 
ray from the top of the object and the direct ray from the bottom of the 
object is twice the angle through which the index glass has been moved 
out of parallelism with the horizon glass H. Therefore, assuming that 
for sucb small angles as those here used the sines of angles are propor- 
tional to their arcs, 

Length of movement of micrometer screw 



AT = BT X 2 X 



or, 



BT = AT -r 2 X 



Distance from pivot to point of application 
of screw on index bar; 

Length of movement of micrometer screw 



Distance from pivot to point of application 
of screw on index bar. 



As the length, of movement of the micrometer screw longitudinally 
can be determined by the amount of angular movement of the microm- 
eter head, it is plain that if we know the pitch of the micrometer 
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screw the micrometer bead can be graduated in units of distance and 
the index bar in units of height, or vice versa. 

In the stadimeter this is done, and furthermore the point of applica- 
tion of the micrometer screw on the index bar can be varied at will. 
This is accomplished by mounting the micrometer screw on a block or 
nut which rides on the long screw S so that by turning S the block or 
nut is moved in either direction. 

To use the stadimeter to measure the distance of an object whose 
height is known, set the micrometer screw opposite that graduation on 
the index bar which indicates its height in feet, and bring into coinci- 
dence the reflected image from the top of the object and the direct ray 
from its bottom. The distance of the object in yards will then be 
found opposite the pointer on the micrometer head. 

To measure the height of an object whose distance is known, assume 
the height to be 100 feet and set the micrometer screw at the 100 
mark on the index bar. Proceed as before, and read off correspond- 
ing distance (which may be called D) upon the micrometer head. 
Obviously, 

True height : 100 = true distance : D. 

rr, , . , . .r.^ true distance 
True height = 100 x 

D 

To avoid making even this simple calculation in the excitement of 
battle, a "table'' printed on a card is employed. 

The stadimeter may now be set at the true masthead height and 
used as explained above. 

When employed in connection with the range finder in a naval battle, 
take the distance of the enemy with the range finder very carefully 
before the action has become hot, bringing her as nearly abeam as 
convenient, and when distant, say, 2,500 or 3,000 yards, find out her 
masthead height simultaneously with the stadimeter, and set the stad- 
imeter at this height and keep it ready for use. If afterwards the 
range finder becomes disabled, or if it can not be used for any reason, 
proceed with the stadimeter. 

A moderately skillful observer can get eight observations per minute. 

The foretop is a good place in which to use the stadimeter, the 
observer being connected by speaking tube or telephone with the 
person who telegraphs the ranges to the guns. 

In fleet actions endeavor, if possible, to get exactly the masthead 
heights of all the enemy's ships and make a memorandum, to be used 
when required. 

Although the stadimeter is intended primarily as an adjunct to the 
range finder as a gunnery instrument, and although practical tests in 
service have found that it fulfills this intention satisfactorily, its prin- 
cipal usefulness will, perhaps, be found in squadron sailing and in 
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navigatioD, the known heights used in navigation beiug those of light- 
houses and other landmarks. The official reports from the New York 
and Cincinnati recommend its use in all ships. 

BANQE-INDICATIXG SYSTEM. 

In the accompanying drawings, fig. 7 is an electrical diagram illus- 
trating the principle of the system, and showing one transmitting 
instrument, T, aud ten receiving instruments, I, in circuit, each receiving 
instrument having an adjustable resistance in series with it, each adjust- 
able resistauce being in a metal box E; and fig. 8 is a view of one of 
the receivers or indicators I (fig. 7) with its resistance box R in posi- 
tion below it. 

Referring first to fig. 7, AB is part of a conducting circuit which 
includes the battery i|i|. T is a galvanometer, which is connected in 
shunt with AB, one terminal being fixed at the point A and the other 
terminal or contact being movable along the conductor AB. It 
will be clear that when the contact O is moved along the conductor AB 
the diflference of electric resistauce, and therefore of potential, between 
the points A and C will be varied, and consequently the extent of 
deflection of the needle or index of the galvanometer T may be con- 
trolled as desired, so as to cause said index to point to any scale division 
or other mark or marks inscribed along its path. Connected in multiple 
arc with the galvanometer T are the two conductors marked + and — . 
Obviously these conductors will also be affected by the movement of 
the traveling contact G along the line AB, and will assume a difference 
in potential depending on the position of O on AB; so that if galva- 
nometers I be connected to these conductors in the manner shown in 
fig. 7, these galvanometers will respond to the movements of the con- 
tact for the same reason as does the galvanometer T. Furthermore, if 
all the galvanometers T and I be exactly similar, the needle deflections 
in all will be the same, and thus any indication caused in the galva- 
nometer T will be repeated in the galvanometers I. Therefore, if T be 
the transmitting galvanometer, and if the instruments I be located at 
distant stations, it is plain that an operator at T, by adjusting the 
traveling contact O, can produce in his instrument a deflection which 
will instantly be repeated and shown at the distant stations in the 
receiving galvanometers I. It will be apparent, however, that if the 
galvanometers I are differently located with respect to each other and 
to the galvanometer T, so that in the circuit of one there is a differjent 
resistance from that which is in the circuit of the others, or if from any 
cause any galvanometer becomes less sensitive, means must be provided 
whereby said galvanometer may be adjusted or regulated so as to com- 
pensate for any such differences or changes, or, in other words, so that 
each receiving galvanometer may be so regulated that its deflections 
or indications will correspond to those of the transmitting galvanom- 
eter T. In the practical construction of the system these means are 
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provided, and consist merely of an adjustable resistance placed in 
series with each galvanometer, and secured in a water-tight iron box, B. 

The place for the transmitter T is near the reading instrument of the 
range finder, so that any distance read from it can at once be made to 
appear on the transmitter and simultaneously on all the indicators in 
the ship. The transmitter should be horizontal. 

To adjust the apparatus for use, connect the battery and make the 
transmitter read, say, 2,950, or any other preconcerted number. Then 
make each receiver read the same number by turning the thumb wheel 
H'. The apparatus is now ready; but if there is time, it is best to try 
a number of preconcerted numbers in succession. It is better not to 
use the even hundreds in adjusting, because the graduations halfway 
between them are finer and give better opportunities for exactness. 

The transmitting and indicating galvanometers are all similar, so 
that in the event of accident to the transmitter a receiver can be 
substituted for it. If this is done, however, it will be necessary, of 
course, to verify the adjustment of the instruments in the manner 
above described. 

The battery found most satisfactory for all this class of work is the 
"chloride" storage battery. It is extremely uniform in resistance and 
electromotive force, and requires almost no care, provided it be con- 
nected to the electric-light circuit and charged once a week. To do 
this is very easy, as it only takes a little more trouble than is required 
to turn on an incandescent electric light. 

Weight of each instrument complete, = 18 pounds. 

Weight of two storage cells in box, = 40 pounds. 

The instruments can be secured directly to a bulkhead. If desired, 
they can be graduated to work in a horizontal position. 

The service trials held with these instruments in the U. S. 8. 8an 
Francisco and U. S. 8. Cincinnati have been satisfactory, and the 
system is being installed on a comprehensive scale in the battleship 
Maine, also the Texas and Indiana. 

TRANSMITTERS OF ORDERS. 

It has been suggested that the same system can be used to transmit 
orders to the turrets and other parts of the battery. It is merely nec- 
essary to have a similar circuit, in which the indicators are graduated 
as shown in fig. 9. 

THE TELESCOPE SIGHT. 

At 2,000 yards a ship of 20 feet freeboard subtends a vertical angle 
of less than one-fifth of a degree. The distance at which a gun captain 
stands behind his sights may be said to be about 120 inches from the 
front sight and 60 inches from the rear sight, so that this angle of one- 
fifth of a degree is represented on the front sight by about two-fifths 
of an inch and on the rear sight by about one-fifth of an inch. Now, in 
order to shoot correctly, the gun captain must fire so that the projec- 
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tile will leave the gun just when the exact poiifts of the two sights are 
in line with the target. It is not very easy to do this, as the records 
of gun practice at sea most sorrowfully prove. 

A little reflection will show why correct firing is so diflficult. In the 
first place, the construction of the ordinary bar sights is such that, 
except when the sights are on a level with the target in a vertical plane, 
it is extremely difficult to tell if they are pointed in the proper direc- 
tion in a horizontal plane 5 and not only this, but when the ship is 
rolling away from the target the rear sight and the gun itself mask the 
target completely. In the second place, the line of sight sweeps over 
the entire vertical target in one-fifth of a second (supposing, as when 
considering electrical firing, that the ship is rolling 1 degree per sec- 
ond), so that the gun captain has only one-fifth of a second of time in 
which to make up his mind whether the sights are on the target and 
to fire if they are on the target. Kow, the three objects which he is 
trying to get into line are the target, the front sight, and the rear sight, 
of which one is 2,000 yards distant, another 10 feet, and the other 5 
feet; so that he is called upon instantly to focus his eye on three points 
at distances of 2,000 yards, 10 feet, and 5 feet, and the human eye is so 
constructed as to make this impossible. But the most formidable diifi- 
culty is that during the one-fifth of a second during which the gun 
captain must do the things above enumerated he must, in addition, 
have the pupil of his eye behind the rear sight in an exact line with 
the line prolonged from the front sight to the rear sight. If the pupil 
of his eye is not exactly on this line he cannot recognize the instant to 
fire, except approximately; and if his eye be as much as two-fifths'of 
an inch above or below the line, and he fires when his front sight or 
his rear sight rests on the target, his gun will really be pointing 20 
feet above or below the point of the target on which the sight rests. 
It is not an answer to point out the wonderfully fine shooting done by 
some men, because the records of target practice show that such shoot- 
ing is, to say the least, exceptional. Now, a telescope of large field and 
small magnification has been found to practically eliminate all the 
errors of sighting, and to make it possible and easy for an ordinary 
man with hardly any practice at all to shoot fairly well always and 
badly never, as was proved before an official Board in the U. S. S. 
San Francisco J by the writer, using absolutely untrained men, includ- 
ing firemen and coalheavers. 

The large clear field of view with the two cross wires, one vertical and 
the other horizontal, lets a gun captain see, even when the horizontal 
wire is far below or above the target, just how much the gun must be 
moved to the right or left; everything is exactly in focus, so that there 
is no strain on the eye whatever, and, which is the most important, the 
gun captain can not sight wrong even if he tries. He can not take a 
fine sight or a coarse sight or a bad sight. The cross hairs are either 
plainly on the target or plainly not on the target; and just so long as 
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he looks through the telescope at all he can see the cross hairs in only 
one place, and that is in the fixed axis of coUimation of the telescope. 
Since a telescope can be made to endure about as much rough usage as 
a football, it seems certain that telescope sights are the coming sights 
in modern ships. Of course they can not be used on the gun them- 
selves, because the guns recoil, but they can be used in combination 
with some part of the gun support laterally moveable with the gun. 

THE ELECTRIC ^$IGHT. 

A ship which can adjust her gun sights quickly when the range is 
changing quickly will have a great tactical advantage over a ship which 
can not. It has been found in practice when the range is changing rap- 
idly that the range finder and range indicator can measure and signal 
ranges so rapidly that it is almost impossible to set the sights and get 
ready to fire before a new range necessitates a new adjustment of the 
sight. To secure the tactical advantage to be obtained by meeting this 
difficulty an electric telescopic sight has been constructed to so work in 
cooperation with the range indicator that the setting of the sight will 
occupy but an instant and not interfere with the firing of the gun or 
distract the attention of the gun captain. 

As shown in fig. 10, one of the receivers, A, of the range indicator 
circuit is placed alongside of a similar indicator, B, which shows the 
distance corresponding to the angle between the bore of the gun and 
the line of sight of the telescope T, which is placed in the sighting 
hood above the gun, the telescope T and arm P on the gun pivot being 
connected with B by arcs of resistance wire exactly as in the range 
finder. Evidently the telescope and the gun are converged at the 
correct angle when the indicators indicate the same distance. 

The operation is as follows : The gun firer places his telescope at 
whatever position in the vertical plane he finds convenient. He does 
not need to know the range, except approximately. The elevator man 
watches both the range indicator A and the gun-elevation indicator B, 
and merely works the elevating mechanism so as to make the latter 
read the same as the former. When the gun firer sees his crosshairs 
rest on the target he presses the electric firing button. To prevent his 
firing when the indicators indicate difl^erently the firing circuit is broken 
in two places, one place being his firing key and the other place being 
a similar key near the elevator man. The gun can not be fired unless 
both the elevator man and the gun firer press their keys; and neither 
presses his key unless he is ready. The elevator man keeps pressing his 
key so long as the two indicators, A and B, indicate the same thing; but 
if the range suddenly changes he releases his pressure on the key until 
by moving the elevator wheel he has made the gun-elevation indicator, 
B, indicate the correct distance; he does the same thing if the gun firer 
changes the position of his telescope and the indication of the gun- 
elevation indicator. It will be noticed that this operation on the part 
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of the elevator man is a very simple one, since he merely has to move 
his wheel a fraction of a revolution in one way or the other to keep the 
needle of his indicator at the same mark as is the needle of the range 
indicator beside it. 

On the base of the telescope sight are arrangements for correctingr 
for speed and drift. 

In the case of guns that recoil along the line of fire, especially with 
the smaller calibers, the telescope sight is attached directly to the sap- 
port of the gun, which moves laterally and vertically with the gun, but 
does not recoil. Fig. 12 shows the field of view of the telescope sight 
which the writer mounted on the support of a rapid-fire gun on board. 
the Torktawn in 1892, the gun being frequently fired to test the sight. 
Fig. 11 shows, in comparison and on the same scale, the field of view 
obtained when using the ordinary sights on a 6-inch gun, on the shield 
of which the sight was first tested in the same ship. 

POSITION FINDEB8. 

While the appliances of modem warfare conspire to remove practical 
naval gunnery from the realms o^ chance to those of certainty, the art 
of coast defense is keeping pace, and is replying with every kind of 
thinkable device for increasing the rapidity and precision of fire of forts, 
i. e., for sinking attacking ships. Secured on firm emplacements, behind 
impenetrable walls the guns and mortars of modern fortresses present 
the highest example of the combination of tremendous strength with 
refined precision. For the large calibers, the use of disappearing guns 
is on the increase, the gun disappearing behind the parapet after firing, 
to get a new charge. In order that the gun may be exposed above the 
parapet as short a time as possible, it is elevated on its carriage in 
accordance with the range signaled and is trained in azimuth, accord- 
ing to the direction signaled, before it is raised to fire, so that as soon 
as it is raised it can be immediately fired, and then by the energy of 
the recoil forced back at once to the loading position. Xow, the deter- 
mining of this range and direction is the office of a position finder The 
simplest kind is the "depression position finder.'' Of this type there 
are a very great number on instruments in use in Europe, the most suc- 
cessful being that of Colonel Watkiu, of which the English Government 
keeps the details a secret. In this country, that of Lieut. I N. Lewis, 
United States artillery, has proved extremely successful. It is not 
electric, however, and so a description would hardly belong here. The 
writer has endeavored to accomplish both the work of measuring and 
of signaling the results in instruments of this class by means similar to 
those employed in the range finder, in the manner hereinafter shown. 

It may be jwinted out here that if the position finder simply finds 
the distance and direction of the target from the position finder at a 
given instant, the people at the gxins will not be benefited much, for 
two reasons, first, by the time that the gun can be gotten ready in 
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accordance with any range and direction signaled the range and 
direction will have changed; second, the people at the guns want to 
know the distance and direction of the target from their guns and not 
from the position finder. To remedy the first difficulty the people at 
the position finder do not signal to the guns what the range and direction 
are at that instant, but they predict what they will be thirty seconds 
later, so that the gun people have thirty seconds in which to lay the 
gun. To enable the position-finder people to predict they take observa- 
tions every thirty seconds, plot the exact position of the target each time 
on the plotting table of the position finder, and connect the various 
points by a line, more or less broken. A little practice enables them to 
thus lay down on the chart the exact track a ship is making. If the 
track shows that the ship has gone a certain distance in a certain direc- 
tion in a certain time, it is not hard to prolong the track line so as to 
show where she will be in thirty seconds more; in other words, to '^pre- 
dict her position." It is this predicted position that is signaled to the 
guns. When the ship arrives at or sufficiently near the predicted posi- 
tion, the signal is sent to the guns to fire. Of course if during the inter- 
val the ship suddenly changes her course and speed very greatly, she 
will not reach the predicted position at exactly the end of thirty sec- 
onds. But a heavy ship can not alter her course and speed so much in 
thirty seconds as to throw out the predicted position much, as even a 
rough calculation will show, especially if she is in company with other 
ships in a channel; and even if she could, it would be simply neces- 
sary to hold the fire until a new position were determined, which would 
be a matter of a few seconds only. The manner of usiug the position 
finder can be best shown by an extract from the official report on one 
placed at Spezia, Italy. 

The disposition of the Fiske position finder renders it possible to make rapidly a 
series of observations upon a target in motion, and to solve the problem of how she 
is going; to determine the route, the radius of the circle of turning, the speed, etc. 
During the recent trial at Spezia, the base line of the position finder being 104 meters 
long, there was determined the velocity of a torpedo boat, which was going at a 
speed of 8 knots, of 10 knots, of 12 knots, maintaining a distance from the position 
finder ranging from 2,000 meters to 5,000 meters. There was determined at regular 
intervals the different points of her track, and the resulting speed deduced varied 
from the speed obtained on board the vessel itself by only 3 per cent. In order to 
give an idea of the quickness with which it is possible to fix the ship's position, and 
after the observers have had a certain amount of practice, ir^ is sufficient to cite the 
fact that while the torpedo boat was making a complete circle of 250 meters diame- 
ter, at a speed of 10.5 knots, the average distance from the position finder being 1,500 
meters, there were plotted 11 successive positions. In another trial, while the boat 
was making a circle of 350 meters diameter, at a distance of 2,500 meters from the 
position finder, at the same speed, her position was plotted 17 times. 

The position finder having determined the range and direction of the 
target from itself, it remains for the people at each gnn to determine 
what are the range and direction from that gun. This maj'^ be done 
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by means of tables of figures, which show for each gun what are the 
directions and ranges from that gun of every position that can be sig- 
naled from the position finder. But a speedier plan is ofiered by the 
instrument invented by Lieutenant Eafferty, United States artillery, 
called a "relocator,^ in which the conversion from one system of coor- 
dinates to the other is done mechanically. The instrument is extremely 
simple in construction, and (which is more important) is simple in opera- 
tion, but not being electrical its description hardly belongs here. 

DEPBE8SI0X POSITION FINDER. 

When the ground in the vicinity of the water is high, the distance 
of a vessel on the water can be found very simj)ly by mounting a tele- 
scope on an eminence, pointing it at the vessel's water line, and noting 
the angle of depression of the telescope below the horizontal. The 
height being known, the distance is inversely proportional to the sine 
of this angle, so that the instrument may be graduated at once in yards. 
The direction is obtnined with equal simplicity, by noting the azimuth 
of the telescope, as shown on a horizontal circle. To make these meas- 
urements and send them to the guns automatically is the office of the 
instrument hereinafter described. Corrections are, of course, needed 
for the rise and fall of the tide and for changes in refraction. The 
special limitation of this class of apparatus is the fact that the smoke 
of guns frequently hides a vessel's water line altogether, as was con- 
spicuously shown at the battle off the Yalu. 

The apx3aratus consists in two principal parts, namely, a device for 
determining the distance and a device for determining the direction or 
bearing of the object. The said two parts are used conjointly, and 
thereby the location of the object may be recognized upon a chart repre- 
senting the area of the harbor, for example, drawn on a reduced scale. 

In the accompanying drawings, fig. 14 is a diagram illustrating the 
operation of the distance or range finder. Fig. 13 is a diagram illus- 
trating the operation both of the range finder and of that part of the 
apparatus which shows the bearing of the distant object. Fig. 15 is a 
side elevation of the observer's instrument and shows the mechanism 
thereof on a larger scale and in detail. 

Similar letters of reference indicate like parts. 

Referring first to fig. 14, A is a telescope, sight bar, or other like means 
of directing the line of sight, indicated by the dotted line upon the 
object B. This telescope is to be located upon an elevation adjacent to 
the waterway to be protected. The telescope is pivoted at its outer end, 
so that it can be depressed through any desired angle in order to bring 
it to bear upon the object. The telescope is provided near its sight end 
with a contact piece or wiper which always bears upon a body of con- 
ducting material, represented symbolically at 0, fig. 2. Connected with 
the ends of the body C is a voltaic battery, D, and connected in circuit 
with one end, E, of the body O and with the movable wiper or contact 
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piece carried by the telescope A is a galvanometer, F. It will be appar- 
ent that as the telescope A is moved on its pivot its contact piece or 
wiper will be carried along the body C, and, as a consequence, a greater 
or less amount of the body O will be brought into the circuit which 
includes the galvanometer F* Inasmuch as the body is to be con- 
structed of, for example, a wire of uniform resistance per unit of length, 
it is obvious that as the telescope A is moved and a greater or less 
length of said wire is brought into the galvanometer circuit the resist- 
ance thus interposed in said circuit will be increased or diminished ; 
and as this length, and hence this resistance, depends upon the angle 
of depression of the telescope, it becomes a function of the angle of 
depression; and, equally, the deflection of the galvanometer F, due to 
this change, is also a function of the angle of depression. Therefore, 
knowing the height of the telescope above the level of the object, the 
galvanometer deflection will indicate the distance of the object from 
the telescope, for which purpose the galvanometer may be once for all 
graduated in any suitable unit, such as meters or yards. Hence, if the 
galvanometer be located at a station distant from that telescope, an 
observer at that distant station, by reading the galvanometer, can 
recognize at once the distance of the object, while the person stationed 
at the telescope has nothing to do but to keep it properly directed upon 
the object. 

The telescope pivot is carried upon a bar, G, tig. 15, which is piv- 
oted upon a circular table, H. Placed in a groove around the periphery 
of this table is a wire, I, fig. 13, of conducting material, having a uni- 
form resistance per unit of length. Upon the bar G is supported a 
contact piece or wiper, as will be more particularly explained herein- 
after with reference to fig. 15, which contact piece or wiper always 
bears upon the wire I. At the distant station, fig. 13, there may be 
arranged a circular table, J, having around its periphery a wire, K, 
similar in all respects to the wire I. Upon the table J is pivoted a bar, 
L, which bar L carries a wiper or contact point which constantly presses 
upon the wire K. The contact point on the bar G and the contact 
point on the bar L are connected by a wire, N, which also includes the 
battery D. The ends of the wires K and I are connected by wires O 
and P, and said wires O and P are respectively connected to wires Q 
and E, which lead to the terminals of a galvanometer, S. It will be 
obvious, by a simple inspection of the drawing, fig. 1, that the wires I 
and K at the separated stations and the pivoted bars G and L, together 
with the battery and the galvanometer S, are connected in Wheatstone 
bridge circuit, and that a movement of either the bar L or the bar G, 
displacing the contact pieces over the wires K or I, will vary the resist- 
ance of the bridge arms so that the bridge may be brought into or out 
of equilibrium by the movement of these bars upon their pivots; and 
further, it will be obvious that the fact when equilibrium is produced 
in the bridge will be made manifest by the movement of the pointer of 
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the galvanometer 8. The construction is to be such, therefore, and the 
instruments at the separated stations are to be placed with reference to 
one another, so that when the bar L makes the same azimuth angle with 
reference to one end of its wire K as does the bar G, then the bridge 
will balance and the galvanometer 8 will show zero; so that if the tele- 
scope A, and consequently the bar G, parallel thereto, be directed upon 
the object, the galvanometer 8 will indicate zero when the bar L is 
placed similarly to the bar G. If then, on the table J there be dis- 
posed a chart of the area to be protected on a reduced scale, such, for 
example, as is shown in fig. 1, the direction of the object from the point 
of observation will be indicated by the position of the bar L. For 
convenience in this respect the bar L is made with an opening contain- 
ing a longitudinal wire, T; the position of the object on the chart being 
of course along this wire; also on the sides of the opening in the bar L 
may be marked a scale of distances, in yards or meters. 

The operation of the whole apparatus is therefore as follows: The 
telescope A is depressed, and also moved in azimuth, until aligned with 
the object. Inasmuch as the distance of the object depends, as has 
already been explained, upon the angle of depression, and as this angle 
is measured by the galvanometer F in terms of distance, it is plain that if 
the galvanometer F be located at the station distant from the observer, 
then from that instrument the distance of the object can at once be read 
off. 8imultaneously the movement of the telescope A in azimuth dis- 
turbs the balance of the bridge which includes the galvanometer S. 
The observer at the distant station then moves the bar L until the gal- 
vanometer 8, placed near to him, shows zero. When this is done, the 
X)Osition of the object will be somewhere along the line of the wire T; 
and its exact point along that wire T is immediately found by noting on 
the scale on the bar L the distance corresponding to that shown by the 
galvanometer F. The bearing and distance of the object thus being 
ascertained, it remains simiily to communicate this information, by any 
suitable means, to the guns or battery. 

It will be apparent that one of the advantages of this instrument is 
that it is directed by a single observer, and that the simple operation of 
aligning it with the target instantly causes, at the distant station (the 
bar L there being suitably manipulated), indications from which the 
bearing and distance of the object may at once be recognized. 

Eefening now to fig. 15, there is here illustrated, in detail, the 
mechanical construction of the telescope A and its supports. The table 
H may be of any suitable material, and should have embedded in it a 
ring, U, of hard rubber or other insulating material, in which ring is 
the groove in which is placed the wire I. The bar G is conveniently 
rotated on its pivot by means of the hand wheel Y, the support for 
which wheel carries the contact point or wiper W. The inner end of 
the telescope A is supported on the vertical screw a, which passes 
through the fixed nut b which is carried on, but insulated from, the bar 
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G, the insulation being placed belovr the nut. The screw a is rotated 
to depress and lower the telescope by means of the hand wheel e. 
Secured upon the screw is a cylinder, dy of ebonite, having upon its 
surface a spiral groove in which is laid the German silver wire corre- 
sponding to the body C, fig. 2. ^ is a contact spring which always bears 
upon the wire C, and this spring is supported upon, but insulated from, 
the nut b. In this device, instead of causing the telescope A to carry 
the contact and move it over a fixed body, O, as in fig. 10, the body C, 
by the rotation of the screw a, is made to move under the fixed contact 
piece e; the relation of the parts being thus merely reversed. The 
circuit connections are the same as is indicated in fig. 1 ; that is to say, 
the battery terminals lead to both ends of the wire C wrapped upon the 
cylinder dj and the terminals of galvanometer F connect respectively 
with the contact wiper e and one end of the wire C. The movement of 
the telescope A in azimuth is three hundred and fifty degrees. 

HOBIZONTAL BASE POSITION FINDER. 

If the ground in the vicinity of the water is not high enough to offer 
a sufficiently long vertical base line for a depression position finder, it 
becomes necessary to use a horizontal base. The solution of the prob- 
lem of so employing a horizontal base has been attempted during 
many years, but, so far as the writer has been able to ascertain, the 
only system that has done it successfully is the one here described, in 
which telescopes located at the opposite ends of a base line carry con- 
tacts which sweep over arcs of wire that are connected together in the 
same way as in the range finder just described. The position finder 
referred to in the Italian report, of which an extract has just been given, 
is of this character. Another form is shown diagrammatically in fig. 
16, in which — 

A B represents the parapet of a fortification. The distant object is 
supposed to be located at C, and it is the position of this object which 
is to be determined upon a suitable chart, D, on which the fortification 
line A' B' appears on a reduced scale. 

E is an arc of conducting material. 

F is a telescope or alidade arm pivoted at one end at F', with its free 
extremity moving over and making contact with the arc E. 

G is an arc similar in all respects to the arc E and located in su' ' o 
proximity to the chart D. 

H is an arm pivoted at H' and having its iree en. sweeping over and 
making contact with the arc Gr and carrying a T)oi .er, I. 

abed are members of a Wheatstone bridge connecting t res F 
and G. 

e is a loop including the battery, and / the loop including the galva- 
nometer g. 

It will be obvious that when the arm H is set upon its arc G at the 
same angle to the line H' F' as the arm F upon the arc E, then the 
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bridge will balance, and the galvanometer will indicate zero, and lience, 
inasmuch as the telescope F points to the actual object C, the arm H 
will point to the corresponding position of the object C or C on the 
chart D. Pivoted upon the chart D at J' is an arm, J, which arm may 
be provided with a telescope or alidade so that it may be directed upon 
the object 0. The arm J is long enough to make intersection with the 
arm I. If then the arm J is trained directly on the object, inasmuch 
as the line H' J' joining the pivots of the arms I J on the chart D 
corresponds to the base line F' J extending between the distant sta- 
tions, and as the angle C H' J' equals the angle F' J', it follows 
that the intersection of the arms I and J at C indicates the position of 
the object O upon the chart D. The chart being drawn to scale, it is 
easy to recognize at a glance both the direction and the distance of the 
object 0. 

The latest form of this position finder is that installed at Fort Ham- 
ilton, and represented in figs. 17, 18, and 19. The larger of the 
instruments is fitted with a plotting table as well as a telescope. 

The resistance wire for each instrument is wrapped in a spiral around 
•an insulating cylinder instead of being laid in the form of an arc, and 
differs from the new form of range finder principally in the addition of 
the plotting table. The operation of using it is much the same as the 
operation of using the earlier form of position finder just described. 
The observers point their telescopes so that the cross wires rest on the 
mast or funnel of the enemy's ship above the smoke. The reader at 
the plotting table, usually an ofl&cer, keeps moving the electrical con- 
tact of his instrument so as to keep the galvanometer needle always at 
zero, thus maintaining the corresponding pointer always in parallelism 
with the telescope at the distant station. The reader and the observ- 
ers have telephone receivers on their heads and long; distance trans- 
mitters on the telescopes, so that they are in constant communication. 
As soon as each observation is made the officer orders " rest," and both 
observers cease observing for a while. At the end of twenty seconds 
the officer orders " mark." The observers again sight their telescopes 
on the target and keep the cross hairs exactly on the mast until the offi- 
cer, at the end of ten seconds, again orders " rest." The officer now 
notes the intersection of the pointers and marks it on the chart by a 
spring pencil, connects it to the position just preceding by a short line, 
and prolongs this line to an equal distance beyond the last point. The 
end of this line is clearly the position which the ship will probably 
occupy at the end of the next thirty seconds, and it is this "pre- 
dicted position" which is signaled to the guns. 

With a little practice the work of plotting and predicting positions 
occupies but a few seconds. To facilitate the operation, the apparatus 
has been given the form shown in figs. 17, 18, and 19. The pointers are 
heavy steel bars graduated every 10 yards up to 10,000 yards and sup- 
ported at their outer ends on light brass rollers. The spring pencil fits 
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in a slider that moves along one of the pointers. When the slider is 
pushed along its pointer until its edge rests against the other pointer, 
the middle of the spring pencil is exactly at the point of intersection of 
two lines drawn from the centers of the pivots of the pointers; so 
that to mark the position on the chart of the enemy upon whom the 
telescopes are directed it is merely necessary to push down the spring 
pencil with the finger. The distance of the position from this instru- 
ment can be read at once from the graduated pointer through an 
opening in the slider, and the direction can be read at once from the 
graduated disks shown on the right of fig. 19. 

As installed at Fort Hamilton, the base line is 985 yards. In plot- 
ting the positions of known objects situated in different parts of the 
lower bay, some as distant as 9,000 yards, no error as great as 1 per 
cent was discovered on the official or the preliminary trials. 
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ON WATER-TUBE BOILERS. 

By Mousieur J. A. Normand. 
[Read at the tbirty-sixth session of tl)t* Institution of Naval Architecta, June 13, 1895.] 



Water-tube boilers are inferior to the ordinary marine type in this, 
that any damage to one single tube necessitates drawing the fires and 
emptying the boiler. However, on account of their immense advan- 
tages as regards lightness and capability of supporting intense firing, 
when properly designed, they may certainly be called the boilers of the 
future. 

ON SOME NECESSARY CONDITIONS FOB BESISTINW INTENSE FIRING. 

The intensity of firing in water- tube boilers is limited by the forma- 
tion of '^ steam chambers," or stationary steam, in the heating tubes, 
and by the strains due to the expansion of these tubes. The tempera- 
ture of a heating surface, behind which only steam exists, rises to such 
an extent that it rapidly becomes oxidized externally by the hot gases, 
which are always mixed with oxygen, and internally by the steam. 
Moreover, the strength of the metal \^^hen thus overheated is reduced, 
so as to render rupture probable. The formation of those "steam 
chambers" may be prevented by the following means: 

(a) The direction of the tubes, especially in their lower and more 
heated part, must be as vertical as possible. 

(b) The circulation must be very active. 

(c) The proportion of length to diameter in the heating tubes ought 
not to be too large. 

(d) The section of the outside down-take or water-return tubes, from 
the upper to the lower reservoirs, ought to be of large proportions. 

In order to prove the above propositions, I shall consider (fig. 1) the 
two older arrangements of the Du Temple boiler. Commandant Du 
Temple was the first to apply to steam boilers that most important 
principle of the return of water outside the fire, perhaps the greatest 
improvement for the last thirty or forty years. 

The oldest form of large boilers is shown in A, and the second one 
in B. For the sake of clearness, only one tube is shown in both 
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designs; but it is important to state that, the length of tabes in B being 
one-half the length of those in A, their number is doubled, the heating 
surface remaining the same in both cases. The arrangement B wa$ 
applied for the first time, at my request, in the torpedo boats Lander 
and Pernor. 

(a) The direction of the tubes, especially in their lower and more 
heated part, must be as vertical as possible. 

An intense heat applied to the parts m m'^ nearest to the fire, pro- 
duces steam which may take two courses, viz, rise to the upper reser- 
voir or go down in the lower one; it can also divide and go both ways. 

In the first case, although the rise of water in the more vertical parts 
n «' produces an energetic circulation, the resistance to an upward motion 
is veiy great on account of the length of the tube. In the second case, 
the distance and resistance to overcome is very small, the more so as 
the pressure in the lower reservoir is always less than in the upper one, 
but the inclination of the tube opposes this course. 

It is clear that with very slow firing the motion will take place in 
the right direction; but if sufficient heat is applied steam is produced 
in abundance, and part of the steam will pass to the upper and part 
to the lower reservoirs, interrupting the circulation and allowing the 
tube to become empty and red hot. When the boat heels the phenom- 
enon will take place soonest on the side Avhere the tubes approach 
more nearly to the horizontal. 

In arrangement B, where the angle with the horizon of that part of 
the tube considered is much greater (about three times), the bubbles 
of steam rise much more easily, drawing the water with them, the 
more so as the tube in arrangement B is only half the length of the 
tube in arrangement A. 

It must be borne in mind that steam bubbles do not rise easily in a 
slightly inclined tube, even when the inside surface is quite smooth, 
which is seldom the case, even with steel, which is the only reliable 
material,* especially after the tubes have been some time in service. 
To insure an easy rising of the bubbles a greater angle is necessary. 
This is especially important at the lower part of the tube, where the 
water enters and the heat is greatest. The most important thing is to 
set the water in motion in the right direction. 

Mr. Thornycroft has shown that in the upper i^art of the tubes this 
rule could be dispensed with (it is evident that the tumble-down shape 
of the upiier part of the Thornycroft tubes would never do in the 
lower part).t 



* Copper would certainly last much longer, hut it is very dangerous, as in case of 
hnrstiug the tube opens out fully, allowing the hot water and steam to escape 
through double the section of the tube. Ordinary brass becomes brittle and weak 
when overheated. With mild steel the section of the orifice is generally small. 
Security against personal injuries surpasses all other considerations in importance. 

\S(e fig. 20, p. 254, General Information Series No. XIII. 
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For many reasons I greatly prefer that the shape of the tubes should 
be always rising through its whole length, but I would be the last to 
deny that the Thornycroft boilers haVe done and are doing good serv- 
ice, and that they have had a great influence on the development of 
water-tube boilers. 

To return to the Du Temple boilers, experience has repeatedly shown 
the superiority of arrangement B over the other one. The actual design 
patented under the name of "Du Temple-Normand," which is difl[:erent 
from "Normand's^ boiler,* is still better. 

(b) The circulation must be very active. 

This is nearly self-evident. The greater the circulation the cooler 
are the tubes. 

It is well known, moreover, how favorable is the agitation of water 
to the transmission of heat. Laboratory experiments have shown that 
the coefficient of transmission varies from one to five, according as the 
motion of water is nil or very great. 

Increase in the economic duty of the boiler means easier firing. 

(c) The proportion of length to diameter in the heating tubes ought 
not to be too large. 

Within the ordinary limits of the ratio of length to diameter the 
resistance to the motion of water is nearly proportional to this ratio. 
The circulation of water, so essential to the good working of a boiler, 
is reduced as the resistance increases. Moreover, all the steam gen- 
erated in the inferior part of the tube must pass through the upper end. 
The longer the tube the smaller the density of the fluid in the upper 
part, and the greater the chances of its being burned. 

(d) The section of the outside down-take or water-return tubes, from 
the upper to the lower reservoirs, ought to be of large proportions. 

When the boiler is at work, the pressure in the inferior reservoir is 
always less than in the upper one. Should it be otherwise, the water 
would not flow down by the return tubes. It is most probable that the 
steam generated in the heating tubes (or the air mixed with the feed) 
produces the circulation of water by impulse only. This force of 
impulse is so great that when the tube is vertical the ascending motion 
of the fluid may be estimated by applying the theory of communicating 
vessels, according to the difiference between the mean density of the 
heterogeneous fluid in the heating tube and that of the water in the 
return tubes, due allowance being made, of course, for friction. 

When the heating tube is more or less inclined, the adherence of 
bubbles to the inside surface is such that this mode of reckoning would 
certainly give a much higher speed than is actually the case, the error 
being greater as the inclination of the tube approaches the horizontal. 
This affords another proof of the importance of verticality in heating 
tubes. 



See p. 26, No. XIII. 
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Should the soundness of these views be questioned, one thing, how- 
ever, is indisputable — the rise of water and steam in the heating tubes 
produces a difference of pressure between the upper and lower reservoirs, 
and this difference reduces the intensity of the circulation from which 
it is a consequence. Accordingly, it is most important to lessen this 
difference in giving to the return tubes the greatest possible section. 

In a paper read last year at the Southampton meeting, Mr. Thoruy- 
croffc described some very interesting trials made on two boilers, differing 
only in this, that in one of them the heating tubes rose above the level 
of the water in the upper reservoir, whereas in the other one the upper 
end of the tubes were under water. The difference of pressure between 
the upper and lower reservoir was found to be greater in the second 
than in the first case.* The great engineer of Chiswick concluded from 
this fact that, since the difference of pressure reduces the circulation 
(which is quite undeniable), the circulation is greater with tubes rising 
above the water level. With all due deference, may I be allowed to 
state that I draw from these trials entirely opposite conclusions. 

The dimensions of the outside return tubes being similar in both 
cases, and admitting that the total return of water takes place by 
these tubes, and not partially through some of heating tubes less 
exposed to the fire (which does not seem to be a very reliable arrange- 
ment), it is clear that the quantity of water which goes down through 
the return tubes will be proportional to the square root of the difference 
of pressure between both reservoirs. Now, this quantity of water is, 
by hypothesis, exactly equal to the ascending water, so that it is, 
according to the trials, greater in the boiler where the upper end of 
the tubes is under water. This conclusion is in accordance with the 
following probable theory, that the head of water which causes the 
circulation in a tube rising above water must be reduced by a height 
equal to that of the tube above the water level, due allowance being 
made for the smaller density of the fluid. The under- water arrange- 
ment does not, perhaps, allow of so great a heating surface for a given 
incumbrance; but it offers the further advantage that no '^ steam cham- 
ber" can exist in the upper part of the tubes. 

ON STRAINS DUE TO TH£ EXPANSION OF HEATING TUBES. 

The second cause which limits the intensity of firing is the strains 
due to the expansion of the heating tubes. Several well-known arrange- 
ments prevent these strains. For instance, that of the Belleville boil- 
ers,! the use of Field tubes as in the Oollet-Niclausse boilers,t and 
especially the adoption of heating tubes sufficiently long and sufficiently 
curved (both conditions are necessary) for preventing oblique strains 
on the junction with the tube plates. It is also most important that no 
joints or riveting should be allowed in the actual vicinity of the furnaee. 

* See p. 255, No. XIII. 

t See p. 237, No. XIII. 

X See fig. 32, p. 262, No. XIII. 
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OX THE OFLFEXCE OF ICTITE CRnXiTlOX OX TIE TKA^S■l^SiiOX OF HKIT. 

I have alladed already to labcwatory exiierimeuts according to which 
the coefficient of the transmission of heat Taries from one to five, accord- 
ing as the water to be heated is quite stationary or in rapid motion. 
Particulars maybe found in theTraitc de Phjrsique indostrielle, by Ser, 
Vol. I, page 225, etc This is easily accounted for by this fact^ that 
water is a very bad conductor of heat^ and can be heated only by put- 
ting all the particles successively in contact with the heating surface* 

Although the actual conditions of a boiler are very different from 
those of the experiments, especially as regards the temperature of the 
heating fluid, it is not less true that active circulation in boilers is most 
favorable to vaporization. This explains how the advantage to be 
derived from the use of feed heaters is always superior to that which 
results from the economy in the units of heat saved. This is especially 
to be noticed with Mr. Kirkaldy's feed heater. In this apparatus, steiun 
taken from the boiler heats the feed before its introduction into the 
boiler. The result is evldiently to equalize, in a great measure, the tem- 
perature of the water and steam contained in the boiler with no appar- 
ent, though with an undeniable economy. The phenomenon may be 
explained as follows: 

When the water enters the heating tubes it travels without boiling 
through a certain length of those tubes; the lower its temperatui'e is 
below that of the steam the longer this distance; and, since the circu- 
lation is caused by the development of bubbles in the tubes, the inten- 
sity of the circulation is reduced as this difference of temperature 
increases. 

For the last two years I have obtained the same result in the most 
simple manner by introducing the feed in the steam space under the 
f^rm of spray, as far as possible from that part where steam is taken 
for the engines. The feed being already heated by steam having done 
work in the H. P. and M. P. cylinders, there is scarcely any difference 
of temperature between the water and the steam in the boiler. As 
soon as the water enters the heating tubes bubbles of steam are 
produced, and the circulation is increased to such a rate that the tem- 
perature of the tube is not higher than with cold feed. This mode of 
ititroducing the feed, which has the further advantage of depositing 
the calcareous salts in the form of ix)wder, when using sea water, 
requires some very simple but particular arrangement in order to avoid 
shocks in the feed pipes. 

ox COMBUSTIOX. 

The temperature of the products of combustion would be enormous 
and greatly superior to that at which dissociation of carbonic acid and 
steam takes place, if it could be completed in the fire box. Starting 
from this undeniable fact, some engineers think that heat should be 
progressively subtracted by cool surfaces during the combustion of 
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coal. This is certainly not the case. Ko cooling should take place 
during combustion, and the necessary dissociation of carbonic acid 
and steam ought not to be avoided, provided sufficient air is admitted 
to secure further recombination. In fact, the boiler grate ought to 
give the same result, though by different nieaus, as the gazogene used 
in metallurgy; but all the necessary air shoidd be given at once, the. 
greater part passing through the grate, since it increases the draft, 
whereas that which is admitted above reduces it. It matters little for 
the final result whether air be admitted at one time for producing car- 
bon oxide, and afterwards for completing the combustion, provided no 
free carbon exists in the hot gases before they are cooled by the cluster 
of tubes. A very good proof of tlie soundness of these views may be 
found in the combustion of petroleum, which can not give its total heat 
unless it takes place in a white-hot refractory receiver, where it is 
impossible to avoid dissociation. The use of the brick arch in locomo- 
tive fire boxes has proved equally advantageous for the complete com- 
bustion of coal, especially coal rich in hydrocarbons. For the same 
reasons it is most important to have high and large fire boxes, where 
the hot gases are well mixed, and remain as long as possible before 
entering the cluster of tubes. 

ON THE SECTION OF PASSAGE AND LENGTH OF TBAYEL OF HOT GASES. 

With a given capacity of boiler, the section of passage may be very 
great and the length of travel very small, or the section may be very 
small and the travel very long, with all intermediate proportions 
between these extreme limits. In the first case the draft is good, but 
the heating surface is very seldom thoroughly utilized. In the second 
case a good air pressure is necessary, but the economic duty is better, 
because the hot gases are obliged to heat the whole of the heating 
surface, and because the transmission of heat increases with the agita- 
tion of gases, as it does in the case of water. This was proved a great 
many years ago by some most important trials made in France by Mr. 
Geffrey, of the Northern Eailway of France, on a locomotive boiler. 
(For details, see Ser., Vol. I, p. 564.) The evaporation was measured, 
first with all tubes open, and second with half the tubes only. In the 
last case, notwithstanding the enormous reduction of heating surface, 
the evaporation per pound of coal reniained the same, with this differ- 
ence only, that a greater air pressure was necessary. The conclusion 
to be derived is that the section for the passage of the hot gases should 
be reduced and their travel lengthened as much as is consistent with 
the draft available. 

The rules given above are certainly not the only ones necessary for 
making a good water-tube boiler, intended to resist intense firing, but 
they are certainly the most important. 

In order to avoid all misunderstanding, I will show how they have 
been applied in JS'ormand's boiler. My intention is not to make known 
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au apparatus that has already been many times suceesfSfuUy tried in 
France and abroad, but I have chosen it because I believe it embodies 
more completely than any other the above i)rinciples. In general 
appearance (see figs. 2, 3, 4, and 5) the boiler is the same as that used 
since 1892,* but the arrangement of the cluster of tubes is new and has 
been applied on the three torpedo boats lately delivered (Nos. 183, 184, 
and 185). This arrangement gives a higher economic duty than the 
former one. Fig. 2 is a vertical longitudinal section. Fig. 3 is a trans- 
verse vertical section through part L of the cluster of tubes. Fig. 4 is 
the same through part M. Fig. 5 is a longitudinal section of one cluster 
of tubes through X Y. 

The particulars of the boiler shown in the drawings are: 

Grate surface 39 square feet. 

Heating surface 1,840 square feet. 

Number of tubes 1, 284 

External diameter of tubes l-i\ inches. 

Internal diameter of tubes 1 inch bare. 

Pressure 200 pounds per square inch. 

Weight, with all valves, bricks, fittings, etc, without 

water 10 tons 9 cwt. 

Total weight, with water 13 tons 2 cwt. 

In Ko. 185 (single screw) the power of the engine was measured and 
found to be, at the official full-speed trial, 1,680 I. H. P. 

Air pressure 3^ inches. 

Consumption of coal per hour .^ 2, 600 pounds. 

Consumption of coal per hour per square foot of grate 67 pounds. 

Consumption of coal per hour per indicated horsepower 1. 56 pounds. 

Indicated horsepower per square foot of fire grate 43. 

Indicated horsepower per square foot of heating surface 0. 91. 

Mean temperature of feed 241 degrees F. 

Mean temperature of gases in funnel 708 degrees F. 

4 

The fire bars were too close; more air will be admitted in future. At 
14 knots the consumption of coal is under 1 pound per indicated horse- 
power per hour. 

I will now show that the arrangements of this boiler are in accord- 
ance with the rules set down above. 

As indicated by arrows, the hot gases enter, on both sides of the 
boiler, the cluster of tubes L at the front end only, and through the 
whole height. They afterwards travel horizontally to the other end, 
where the funnel is situated. An inverted bridge, F, pierced with small 
holes, H, forces the gases to heat the lower part of the tubes before 
entering the fimnel; otherwise the upper part only would be heated. 
The general direction of the tubes, especially in the more heated part, 
is such that bubbles of steam will rise easily, and that none of the 
steam produced can return to the lower reservoirs. 



« 



See fig. 30, p. 261, No. XIII. 
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The height of the fire box is very great, and the greater part of the 
flames and hot gases remain a long time in it, being obliged to come 
to the front before entering the cluster of tubes. The motion thiia 
imparted to the flames is favorable to complete combustion. The ratio 
of length to inside diameter in the longer tubes is 6S, whereas in the 
former tyi>e A, of Du Temple boiler, it was 160 and 320 in type B. 
The curves of the tubes are sufficient to prevent any undue strains 
from expansion. The diameter of the three return tubes is such that 
the diff'erence of pressure between the upper and lower reservoirs 
must be very small. In boilers now building at my works the return 
tube at the funnel end has been dispensed with. The section of pas- 
sage of the hot gases is not so large that any part of the heating sur- 
face could be left out. Their length of travel is great, and the motion, 
being perpendicular to the axis of the tubes, is favorable to their 
agitation and consequently to the transmission of heat. On the other 
hand, it requires a higher air pressure. Should a better draft be 
found necessary the width of the clusters of tubes might be increased. 
The upper end of the tubes is under water, and the shape of the 
tubes is such that the formation of "steam chambers" is impossible. 

Water circulation begins as soon as the fire is lighted. It becomes 
intense at full power. When the vessel is laid up the boiler may be 
completely filled with pure water saturated with lime. No air can 
remain in the tubes. This is of great importance as regards durability^ 
It is indeed difficult to see why the firing could not be increased from 
what it was in the trial above mentioned if the tubes only are taken 
into account. From my own experience, it is the durability of the fire 
bars and bricks which limits the intensity of the fire. 

Objections have been made about the necessity of removing several 
tubes should one middle tube be damaged. The quality of mild steel 
tubes is such that they maybe taken out and replaced without the 
least difficulty. No better proof can be given of the feasibility of this 
plan than the following: The three boilers of Nos. 183, 184, and 185 
were finished when it was decided to alter the arrangement of the 
clusters, according to the new design. With very simple tools hun- 
dreds of tubes were removed and replaced after having had their shape 
altered without any of them being damaged. 

• Most of the principles laid down in this paper may appear to be so 
simple as to render their statement useless. It is not so if we consider 
how very few of the different types of water-tube boilers are designed 
in accordance with all of them. However, my object is not to criticise 
any of these types, when not intended for intense firing, although the 
best boilers for intense firing are also generally the best for slow work. 
Many water tube boilers are now making steam with tubes nearly hori- 
zontal, very low fire boxes, great section of passage, and short length 
of travel. Each can boast of particular advantages which can not be 
disputed. But the conditions imposed tor boilers become more and 
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more severe. In order to save weights the combustion of fuel per 
square foot of grate increases every day; 20 pounds is no longer suf- 
ficient, twice, perhaps three times, as much will be soon expected for 
the most powerful engines. A good design will give the owner, the 
engineer, or the navy that adopts it a great advantage. It is worth 
while to examine how it will be possible to meet impending exigencies. 

[Abstract of discassion, from Engineering, London, June 21, 1895.] 

The first speaker was Mr. Thornycroft, who said that he differed somewhat from 
M. Normand in his views, but the points of difference were perhaps more apparent 
than real. M. Normand had adapted the principle nsed in his feed heater to his 
boiler; that is, that he had taken the trouble to cause the gases to cross the heating 
surface of the tubes so as to agitate them and make them part with their heat. He 
had in this way tried an experiment which might have led to trouble; but as he had 
succeeded, they must give him the credit due to success. The Normand boiler was 
evolved from that of Du Temple, which was not inclosed by water tubes, but by a 
casing. One of the speaker's improvements was to inclose the boiler in a water 
envelope, by which radiation and heating of the casing was reduced. This was an 
important point, especially in cases where space was limited. In the front part of 
his boiler he made the heat go through a limited number of tubes, and this might 
distress them more. Eeferring to the question of circulation, Mr. Thornycroft said 
that, so far as he could see, the force of gravity was all they had to depend upon to 
make the water flow in the boiler. They might go to another planet where the 
trouble due to lack of circulation would be more easily overcome, while if they 
descended to the center of the earth no boiler at all could be made to answer. He 
had lately had set before him the problem of designing a boiler where simplicity 
was required. In that case he had used the tubes to form fire bars. Here there 
were horizontal tubes with water circulating through them, and they had been used 
for some time in a boat without suffering in any way. 

It had been claimed that the system of natural circulation, which now distin- 
guished the modern water-tube boiler, was due to Du Temple. Rethought perhaps 
writers on this subject had been misled by something he himself stated when he pre- 
pared a paper in 1889. He did not at that time know what had been done in boilers 
used in driving road locomotives, but he found that a boiler made by Gurney in 
1825 had tubes to return the water to the lower part of the boiler. That, of course, 
was before M. Du Temple introduced his boiler, though the latter doubtless was 
not aware what had been done previously. Mr. Thornycroft, in referring to the 
likeness between the boiler illustrated in the author's paper and his own invention, 
pointed out that M. Normand had been apparently -driven to place some of his tubes 
above water. The speaker was still of opinion that it was better to have all the 
tubes above water. M. Normand apparently thought not. In considering this ques- 
tion many persons appeared to base their arguments upon the assumption that 
there was a steady flow of Water circulating through the tubes. That was not the 
case; the water came intermittently. This was shown by the paper he had read at 
a previous meeting, when he had quoted experiments proving that the flow of 
water discharged from tubes above the water level in the receiving drum was twice 
as great as was the case when the tubes were below the water level. 

Mr. Yarrow, who rose at the request of the president, said he had just been 
informed by Mr. Holmes that the time at the disposal of the meeting was very short. 
He would not, therefore, attempt to discuss the many important points raised by 
the two papers, and would content himself with expressing his appreciation of the 
great services rendered by M. Normand to the science of marine engineering in the 
work he had done and the papers he had contributed. 




Fig. 1. DU TEMPLE. OU TEMPLE-NORMAND. 
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TUBULOUS BOILERS IN THE FRENCH NAVY. 



By Assistant Engineer John K. Robison, United States Navy. 

[Reprinted, by permission, from the Journal of the American Society of Naval Engineers, 

Washington, D. C.] 



In what follows I have endeavored to place before the readers of the 
Journal the result of my observation of the practical working of tubu- 
lous boilers in France, with such data regarding the most important of 
them as could be obtained. 

In nearly every vessel under construction for the French navy the 
boilers are of the tubulous type, and cylindrical boilers have almost 
entirely disappeared from designs for men-of-war in favor of the lighter 
tubulous ones. For torpedo boats and other vessels of small size the 
boilers are generally of the Thoruycroft or Normand type, and, except 
for slight differences in detail, are similar to those used in this country. 
The French seem to get better results from the !Normand and Lagrafel 
than from the Thornycroft that were first used in their navy for torpedo 
boats, but this is largely due to the fact that the later boilers are of 
French design and manufacture. 

The boilers which are designed to replace the large cylindrical ones 
that are used in all other countries for large vessels are those that 
present the most novelty to us, and are the ones which will be consid- 
ered here. There are only three types which can be said to have any 
chance of replacing the Scotch boiler — the Belleville, the D'AUest, and 
the Niclausse. Other types essay to fill the places of these boilers, but 
so far as I know the three named are the only types that are used in 
vessels larger than gunboats. Others have been tried with a view to 
applying them in large vessels, but so far they have not been a success. 

Of the boilers mentioned, the Belleville* is the oldest type. It is 
claimed for it that it is also the oldest tubulous boiler, and it probably 

*/S'6epp. 115 and 116, General Information Serieg, No. IV; 233 and Plate IV, No. 

VII; 237, No. XIII. 
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is the oldest French one. It is too well known to require description, 
but some consideration of its working may not be out of place when it 
is considered that the results are those reached where the experience 
has been greater than ours. 

The extremely small quantity of water in the boiler has made the 
use of an automatic feed regulator necessary. This regulator works 
well when it does work, but fails to work at all often enough to destroy 
all confidence in it. Besides when the regulator fails to work serious 
accidents often result. The amount of feed water is so small that any 
failure of the regulator to act is liable to cause the water to disappear 
entirely from the boiler. The small quantity of water in the boiler 
likewise causes large variations in the steam pressure and necessitates 
a larger pressure in the boiler than at the engines; that is to say, there 
is a reducing valve between the boilers and the engines. 

The slow circulation of the water causes the tubes to deteriorate very 
rapidly if the water is not pure. The tubes of the lowest row are made 
very thick, but they wear out very rapidly nevertheless, being bent 
after fires are lighted under the boilers two or three times. 

The system of circulation of the water causes a great deal of prim- 
ing, and this can not be cured even with the use of a complicated set 
of baffle plates in the steam drum of the boiler and with the addition 
of a separator between the boilers and the reducing valve. The reduc- 
ing valve must also reduce the amount of water in the steam, though, 
as has been seen, this is not the prime object of its use. It has been 
estimated by engineers that have worked these boilers for several years 
that the amount of water in the steam at the cylinders is never less 
than 10 per cent. 

The use of the Belleville boilers was said at the outset to be sure to 
give a great gain in economy of fuel. In fact many engineers still seem 
to think that they are not greatly inferior to the Scotch boilers in this 
respect. The fact is, however, that the arrangement for the combustion 
of the coal to take place entirely in one place has made the mixing of 
the gases of combustion very poor. To insure their proper mixing all 
the gas from the grate should be brought together at some point before 
the combustion is supposed to be completed. This would correct the 
inequalities in the thickness of the fires in different parts of the grate. 
So very poor is the mixing of the gases in the Belleville boiler that it 
has been found necessary to have a pump for forcing jets of compressed 
air in the top of the fdrnace, forcing the gases of combustion down 
toward the grate and so promoting their thorough mixing. 

The absolute necessity of a sure-acting feed pump has led to the use 
of a specially designed pump that will always be sure to act. This 
result is obtained at the cost of a large amount of steam for the pumps, 
but the result is so necessary that it has been said that the pump is 
what makes the boilers. 

The accessories to this boiler are so numerous that they make a con- 
siderable addition to the machinery of a vessel. The number of sepa- 
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rate machines that are required to make this boiler act in at all a safe 
way leads to an exaggerated amount of repairs, and the care of the 
steam- producing plant becomes a more difficult matter than that of 
the engines. The repairs to the boilers are more costly than those for 
ordinary boilers. Not that any one case of repairs is not cheaper than 
a similar job would be with Scotch boilers, but the greater number of 
repairs has led to greater expenses for the Government in the repair 
shops. The repairs can, however, be made in a much shorter time than 
with the cylindrical boilers, and this must be held to counterbalance in a 
large degree the greater frequency of breakdowns in the boilers. Also 
the large number of boilers in the steam-producing plant of a power- 
ful ship makes the loss due to the putting out of commission of any one 
boiler a minimum. It is also to be noted that all ships that are fitted 
with these boilers have more boilers than are necessary to the running 
of the engines at full power. Thus it is always possible to run at full 
power even with one or more boilers disabled. 

The advantages of the Belleville boiler over the Scotch boiler that 
are the most appreciated in France are the great gain on the weight of 
the steam-producing plant, even with a reduction in the forcing of the 
boilers, and the ease of raising steam. The 'pressure allowed for this 
boiler is practically unlimited by the boiler on account of the small 
diameter of the cylinders that contain the steam. The parts are small 
and can easily be removed from the boiler rooms without cutting any 
holes in the decks. In fact, the whole boiler may be removed from the 
boiler room without troubling the decks at all. 

The manufacturers of this boiler claim that it is possible to use salt 
water in it without any bad effects. Though it has never been intended 
that they more than any other working at a high pressure should be 
usually fed with salt water, it has been occasionally necessary to use 
salt water in them. The results have not been of the best. The tubes 
were found to be eaten away, and the rods of the feed regulator were 
soon covered mth incrustations that prevented it from acting, and so 
entirely destroyed the boiler. 

As has been said, these were the first French tubulous boilers. 
While Mr. Belleville has been constantly at work devising methods for 
making his boiler run with success, other people have been busy devis- 
ing some way of getting around the difficulties in the Belleville boilers 
by a change in the system. 

The D'AUest boiler, or more properly the Lagrafel-D'Allest, is prob- 
ably the best of the attempts to secure a substitute for the Scotch 
boilers. This boiler has been described in the Journal,* but some 
recent changes that have been made may be an excuse for going over 
the ground again. This description will follow, but the following is the 
result of observations made on the comparative working of these boilers 
and the Belleville. Each boiler, it will be remarked, has advantages 
over the other. 
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The D'Allest boilers (figs. 1 and 2) are not quite so lieavy as thh 
Belleville, but the floor space occupied is greater for the same area of 
grate or heating surface. As, however, the D'AUest boilers are much, 
more capable of being forced than the Belleville (which are uneconom- 
ical with over 15 pounds of coal burned per square foot of grate), it 
may be said that the space occupied by the D' Allest boilers is not greater 
for the same power than that required by the Belleville. A great 
advantage for the D' Allest boilers is that with them it is unnecessary 
to have more than the ordinary auxiliaries of the Scotch boilers, and 
the frequency of repairs with the Belleville boilers is thus avoided. 
The amount of water in the D' Allest boilers is not, of course, so great 
as in Scotch boilers, but it is sufficient to make the use of that bugbear 
of the practical engineer, the automatic feed regulator, unnecessary. 
The cost of running the D' Allest boiler is far less than that of the 
Belleville, and, indeed, it may be said that on this point the D' Allest 
boiler may be compared with the Scotch. It has an independent com- 
bustion chamber, and thus the gases are well mixed before entering the 
uptake. The results of steaming with this boiler are in marked con- 
trast with those from the use of the Belleville. While the D' Allest 
boilers have not required more coal than Scotch boilers for similar 
engines, the loss in coal has been with the Belleville boilers as much 
as 42 per cent, as will be seen later. 

The greatest advantage of the Belleville boilers over the D' Allest 
lies in the comparative freedom of the tubes of the Belleville boiler to 
expand when heated, they being fastened at only two points in each 
element while those of the D' Allest are fastened, the same as the tubes 
of Scotch boilers, at both ends of each tube. This reduces the danger 
of leaky tubes in the Belleville below what it is in the D' Allest boilers. 
Another advantage of the Belleville over the D'Allest lies in the fact 
that the parts of the former are smaller than those of the latter, and 
that therefore there is less difficulty in removing them from the fire 
rooms in case of injury beyond repair. When one considers the fact 
that the French Government requires reducing valves to be placed 
between the boilers and the engines whenever tubulous boilers of any 
type whatever are used, some excuse for the use of the Belleville in 
preference to the D'Allest boiler may be found. Of course, the ques- 
tion of the advisability of using any type of tubulous boilers is quite 
apart from the question of the superiority of one tubulous boiler over 
another. 

Of the many other types that have been proposed for replacing the 
Scotch boilers there is but one, the Mclausse,* that has so far been 
recognized as possessing the points that are requisite for use in men-of- 
war. These boilers are modifications of the Collet, that have been 
fully described in the Journal. The differences between the new boiler 
and the older one lie almost entirely in the details of construction, the 
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main points of the boilers being the same. These boilers are as diflFer- 
ent fi-om the others as the latter are from each other. They are com- 
pared only with the D'Allest, as the latter are so evidently superior to 
the Belleville that it would be waste of time to include a second com- 
parison. 

The weights of the D'Allest and the Niclausse boilers are practically 
tlie same for the same area of heating surface, with the same advan- 
tage for the Mclausse in regard to the space occupied as for the Belle- 
ville boiler. But while the Niclausse boilers are capable of being forced 
more nearly to the power of the D'AUest than the Belleville boilers are, 
they are not the equals of the D'AUest in their capacity for high pow- 
ers. It may, therefore, again be said that the D'Allest boiler takes up 
less space for the same power than the Niclausse. Both of these boilers 
give dry steam at the highest powers at which they are run, and there- 
fore have a point of advantage over the Belleville. The amount of 
water in the Niclausse is less than in the D'Allest, but it is still large 
enough so that the water level may be easily maintained without the 
use of any other than the ordinary check valves on the boilers. The 
greater the amount of water in any boiler, however, the better it is for 
keeping a steady steam pressure; and Some diflftculty was experienced 
in maintaining the pressure of steam constant during the forced-draft 
trials of the Friant (fitted with Niclausse boilers). The frequency of 
repairs to one of these boilers is about the same as for the other, and 
the cost is about the same in each case. The joints in the Mclausse 
boiler are all metallic and conical, and so require more care in the mak- 
ing, but are less liable to give trouble when once made. The tubes are 
all free at one end, and therefore the danger of leaky tubes is reduced 
to a minimum. In fact, during all the trials of the Friant^ there were 
no leaks in this boiler. It is another point in its favor that the repairs 
are all made from the front of the boiler. It must also be remarked 
that it is easier to mount and dismount a tube in the Niclausse than in 
any other type of tubulous or other boiler. The complete operation of 
removing a tube and replacing it with another took, in one instance 
within my observation, less than two minutes. 

The advantages that the D'Allest boilers have are chiefly in the 
matter of economy. As has been said, they are about as good as the 
Scotch boilers, while the Niclausse or the Belleville give much poorer 
results in actual use than have been found from the use of ordinary 
boilers. Another advantage of the D'Allest boiler lies in the fact that 
the tubes in the rows next to the fires are all Serve tubes, and thus 
much less liable to burn out than ordinary tubes. It would be hard to 
use this type of tubes in the Niclausse boilers, on account of the inner 
circulating tube in each element. It would seem that tubes of the 
style used in the Mclausse boiler are the best, however, on account of 
their freedom to expand when the boiler is being fired. The one great 
advantage of the D'Allest boilers seems to lie in their great relative 
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economy over any other tubalons boilers. Mr. D'Allest himself says 
that this advantage is almost if not entirely due to the use of an 
independent combustion chamber. There would be little difficulty 
in adding a combustion chamber to the Niclansse boiler, and then it 
would seem that this boiler would be inferior to the D'Allest in but 
the detail of the amount of water in the boiler. This defect could be 
remedied by a change in the size of the tubes to allow for the inci^eased 
rate of evaporation rendered possible by the addition of the combus- 
tion chamber, and by the use of a larger steam drum at the top of 
the boiler. Perhaps even now it may be said to be a question whether 
the Niclausse boilers are not the equals of the D'Allest^ but the 
opinion of French engineers seems to be that the D'Allest are the 
boilers of the fxiture, and that, with a few changes, they can be readily 
{supplied in the place of Scotch boilers. The addition of hydro- 
kineters would reduce the disadvantages of the D'Allest tubes being 
fixed at both ends. This apparatus has not yet been used in these 
boilers. 

In the use of these boilers in the French navy it is to be remarked 
that even with the number of spare boilers (20 per cent in many eases) 
and with the small rate of combustion allowed in all cases (never above 
31 pounds of coal per square foot of grate), and with engines that are 
considerably heavier than those used for the same power in this country, 
the total weight of the machinery is not so great as in our latest ships. 
In no case of a modern French man-of-war fitted with tubulous boilers 
that I now recollect has the weight been over 200 pounds per I. H. P. 
of all the machinery; in most cases the weight is down to about 185 
pounds. These figures are, of course, for large vessels of the battle- 
ship or fast-cruiser type. This seems to be the greatest if not the only 
advantage for the tubulous boilers. The pseudo advantage of quick- 
ness in raising steam is one that is more than counterbalanced by the 
always attendant greater difficulty in managing the boilers when under 
pressure. 

The pertinent points that seem to me to need attention in the French 
boilers are that the tubes are always so arranged so as to be easily 
removed or cleaned. This seems to be an absolute requisite for any 
boiler that can entirely replace the Scotch boilers. 

Tubulous boilers will always give more trouble to keep in good con- 
dition than would Scotch boilers, but they are sure to retain their full 
efficiency almost indefinitely, as the worn parts are replaced by new 
ones that are as strong as the old ones were in the first place. There 
is no shell to deteriorate. 

It is also to be remarked that the tubes used in these boilers are 
invariably of a larger diameter than is generally used in the boilers 
made in this country. The gain in the weight of the boilers may be 
said to be about equal to the weight of the water in Scotch boilers that 
would have to be substituted for the tubulous boilers. 
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THE BELLEVILLE B0ILEB8 OF THE AUSTBALIEN. 

The Messageries Maritimes is one of the greatest steamship compa- 
nies of France, if not the very greatest. This company began the use 
of Belleville boilers some five or six years ago. The officials of the 
company seem to be fairly well satisfied with the performance of them, 
but there is a tendency to obtain something that will give better 
economical results. Designs were prepared in the last vessel designed 
(the Ernest Simon) for the use of Scotch boilers. There was still a 
question as to which type of boilers would be adopted when I left 
France. 

Of the vessels that are fitted with Belleville boilers in the fleet of 
this company the Atistralien is the oldest. She is a vessel about 466 
feet in length, and of about 10,000 tons displacement. The mean speed 
on the trial trip was 17.5 knots. She has a single screw vertical 
engine of 7,535 1. H. P. on the trials, and developing about 4,100 1. H. P. 
on the whole trip to Australia, giving a mean speed of about 15 knots. 
The engine was constructed in 1890 at the company's shops at La Ciotat, 
and is a triple-expansion engine with three cylinders. The evaporating 
plant is composed of twenty Belleville boilers for the main engines, 
and of one small cylindrical boiler for the distillers and for the winches 
on deck. These boilers (Belleville) have five, or for the most part six, 
elements each, and are twelve rows high. The total grate surface is 
581.27 square feet. 

The weight of the machinery is as follows : 

Engines tons. . 750 

Boilers and accessories do. . . 392 

Water in boilers do . . . 20 

Total for machinery do. . . 1, 162 

Per I. H. P. (on 7,535 I. H.P.) ponuds.. 340 

Engines, per I. H. P do... 220 

Boilers, per I. H. P do... 115 

Boilers, with water, i)er I. H. P do... 120 

The fire room is fore and aft. 

The watch for four hours consists of 1 engineer, 2 chief firemen, 
3 first-class firemen, 2 Arab leading men of the fire room, 8 Arab 
firemen, 6 Arab coal passers, 2 European oilers, 2 Arab oilers; total, 
26 men. 

There have been some more or less important changes made in the 
fire room from the original designs. The pipe connecting the feed reg- 
ulator to the boiler went originally directly to the ejector. It was 
found that this pipe soon filled with sediment, and caused the feed 
water to fail in the boiler. The pipe was changed to go directly to the 
feed-water collector at the base of the boiler. A tube was burned out 
in finding that this change was necessary. 

The lever of each feed regulator has been fitted with a wire handle, 
so that it may be seen at any time whether the regulator is in working 
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order or not. This is done by opening the regulator wide and seeing if 
the valve closes when the handle is loosed. 

BUNNIKO OF THE BOILERS OF THE AUSTB4LIEN. 

Filling with water. — The boilers are always filled with fresh water, 
and never has any other water been used for this purpose. In the 
instructions sent to the company by Mr. Belleville provision is made 
for the use of salt water for filling the boilers, but the accidental use of 
salt water in making up feed gave such bad results that the company 
has never used it for originally fiUilig the boilers. 

Raising steam. — The grates are carefully cleaned and put in place. 
They are entirely covered with coal to a thickness of about 4 or 5 inches. 
At the front of the boiler a wall is built up around the furnace door. 
This wall of coal and kindling wood is lighted first. Before lighting 
the fires the safety valves are opened, the ashpit doors are closed, and 
the furnace doors are left slightly open at first; the doors to the tube 
nest are closed. 

When the little wall around the furnace door is well lighted, it is 
spread over the grate and the furnace doors closed; the ash-pit doors 
are then opened more or less according to the time allowed to raise 
steam. This time is generally about one and a half to two hours. 
Steam can be raised in less time, and it has been done in three-quarters 
of an hour, but the effects on the boiler are not good, and the rules of 
the company call for two hours in raising steam. 

When the elbow communicating between the ejector and the collector 
on the boiler begins to warm up, the blow-off cocks are opened several 
times, and the boiler freed of the sediment in the base of the tubes. 
This serves to promote circulation in the boiler during the time that 
there is no steam drawn off to make the circulation sure. If this is 
not done, the water hammering in the tubes during the time that steam 
is being raised will cause trouble and may break any or all joints in the 
tubing of the boiler. 

The feed pumps are kept going from the time the fires are lighted. 
As soon as the pressure of steam in the main boilers becomes great 
enough to run these pumps the steam is taken from the main boilers. 
(Pressure as much as 60 pounds.) 

Getting under icay. — If there is any delay in getting under way after 
steam is raised, the ash-pit doors are closed and the furnace doors 
opened. The feed pumps are kept working as always while the fires 
are lighted, and the extra steam is condensed. If the fires are prop- 
erly managed there is no danger of steam blowing off from the safety 
valves, and it is rarely necessary to send any steam to the condenser. 
The stop valves are not open wide, nor is the pressure in the boilers 
allowed to exceed 150 pounds, until the engines are well under way. 
When the engines are first started there is great danger of "priming.'^ 
The water level must be carefully watched and the feed regulators 
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kept closed at this time. The fires are not forced until after the 
engines are started, nor are the doors opened. The doors of the tube 
nest are never opened except to clean tubes. 

WorJcing of the fires. — ^The firing must be thoroughly regular and 
methodical. There has been great difficulty in finding European fire- 
men to do the work on these boilers. It is always necessary that the 
fires should be what would, in Scotch boilers, be considered low, that, 
is to say, they are never more than 5 or 6 inches thick. At the same 
time it is absolutely necessary that there should be no holes in the 

m 

grate, or the air would rush through at this point alone and leave 
the gases of combustion incompletely burned. The firemen that have 
been accustomed to the grates of the Scotch boilers seemingly can not 
learn to properly fire the furnaces of the Belleville boilers, which are 
so much wider than those of the Scotch boilers. 

The grates are fired in rotation, beginning forward and working aft, 
and putting two or three shovelfuls of coal on the fires at a time. The 
tendency of the firemen is to fire only on the front of the grates, and 
care must be taken to prevent this. One grate is always in process of 
being fired. When those in one fire room have been fired, those of the 
other fire room are commenced, and so on until all the fires have been 
fed, when the operation is recommenced. 

The safety valves are set at 220 pounds, and the steam at the cylinder 
is only at 185 pounds pressure. Variations in pressure between those 
limits have then no eff'ect on the engines; but the limited quantity of 
water in the boilers makes rapid change of pressure frequent. A man 
is always at the gauge watching the pressure. The moment the pointer 
commences to drop the fires are pushed, and again the moment the 
pressure commences to rise the ash-pit doors must be closed. Failure 
to observe these precautions may cause the pressure to drop in one or 
two minutes from 200 pounds to 150 pounds, or it may increase to 250 
pounds in as little time. The instant the pressure commences to rise 
is the one taken for cleaning fires. 

Each grate is half cleaned every four hours, making the total time 

between cleaning fires eight hours, and preventing any part of any 

grate from ever getting very dirty. Two grates are often cleaned at a 

time, and the twenty grates are cleaned during each watch (half). 

i The cleaning of these grates is done in a slightly different way from 

that used with the grates of Scotch boilers. The part that is to be 

t cleaned is cleared of coal, the burning coal being pushed on the other 

r half of the grate. The clean part of the grate is then covered with 

^ fresh coal, and the clinkers, etc., on the dirty part of the grate are 

t' removed as soon as possible. The coal on the clean part of the grate 

i? is then spread over the whole grate, and the doors fixed as before 

f; cleaning fires. While cleaning fires, the valve on the feed pipe to this 

i boiler is partly closed to prevent the boiler from filling with water. 

ji The mixer of the gases of combustion is left in operation during the 
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cleaning. If care is taken in choosing the moment for cleaning* fires 
the steam pressure will not fall during the operation. 

The mixer of gases admits the air to the furnaces at a pressure about 
5 pounds above that of the atmosphere. The air enters the furuaces 
through little nozzles at the top of the front of the boilers and is so 
directed as to force the gases of combustion downward toward the grate. 
This is calculated to mix the gases and so to insure the thorough burning 
of the coal. It is to be noted that the boilers were worked during an 
entire trip without using the gas mixer, and without any appreciable 
difference in the amount of coal used. 

Feed. — All make up of waste feed is with fresh water. A distilling 
plant is placed on the ship for this purpose. The steam is formed in 
the donkey boiler and is sent to the second receiver on the main engines. 
A connection is fitted from the donkey boiler to the exhaust pipe which 
permits the direct condensation of the steam in distillers such as are 
used in our IN^avy. Lime is added to the feed water in a continuous 
fashion by means of a lime tank fitted above th« air pumps and having 
an exhaust at the bottom of the condenser. This lime tank is fed by 
a small pipe from the feed pump discharge. Lime is added at the coni- 
mencement of a voyage in the proportion of one pound for each pound 
of oil used in the cylinders. At the end of the voyage the ratio between 
the amount of lime and oil is increased to three. 

The feed pumps are so arranged that any one of them can feed any 
boiler from either of the feed tanks. On the pipe to each boiler there 
is fitted at the main feed pipe a valve, and there is another giaduated 
valve at the entrance of the feed water to the feed regulator. This 
graduated valve is much used in running the boiler, for the feed regu- 
lator is not entirely dex)ended upon. The graduated valve is kept as 
far closed as i)o§sible, and allows the feed to enter the boiler in an 
amount slightly exceeding that required for the boiler. The regulator, 
which is almost always nearly wide open, is thus unable to let much 
more water in the boiler than is absolutely necessary. During rough 
weather the graduated valve is more finely fixed still, so that the feed 
regulator can not let too much water into the boiler, and so that it is 
necessary at intervals to open the graduated valve to give the boiler 
enough water. In some this graduated valve takes the place of the 
regular check valve on Scotch boilers, and the feed regulator is only 
depended on to- do the regulating of the feed more finely than would be 
possible by hand. In this way only can any dependence be placed on 
the feed regulator. The check valve of the boiler is included in the 
graduated valve and not in the feed regulator. 

On leaving the graduated valve the water enters the feed regulator, 
and from there enters the cylindrical reservoir at the top of the boiler. 
After passing the entire length of the reservoir, the water enters the 
ejector. It would seem that the water is heated sufftciently by its pas- 
sage through the reservoir to deposit the greater part of the solid mat- 
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ter it contained on entering the boiler. The ejector keeps the greater 
part of this matter, and it may be removed from the boiler by use of 
the blow-ofif valve on the ejector. This blowing down is sometimes 
done in a continual fashion by opening a cock ou the ejector and leav- 
ing it partly open during all the time the boiler is in use. The steam 
on leaving the ejector passes to the feed- water collector on the bottom 
of the elements, and from there to the tubes. The water level in the 
boiler is about at the middle of the height of the^tubes. 

The ejector is used eviery twelve hours on each boiler. The valve is 
simply opened wide and then closed. This is repeated two or three 
times, and, as already said, may be used in a continuous way. This 
latter method is not used except in the case of leaky condenser tubes 
and the consequent presence of salt water in the boiler. Toward the 
end of a trip the blow-off cock is used every four hours. 

With salt water in the boiler for any cause, the fires are forced and 
the circulation is thus kept rapid. Lime is added to the feed water in 
sufficient quantities to neutralize it completely, and frequent use is 
made of the blow-off cocks. The saturation of the water should not be 
allowed to exceed 2. 

The amount of lime added to the feed is about 11 pounds per ton of 
feed water. The throttle valve should be closed as much as possible, 
and thus the *' priming'' is reduced. There is more danger of "prim- 
ing" with salt water than with fresh water, and as even with fresh 
water there is never less than 10 per cent of water in the steam at the 
cylinders, there is great danger in the use of salt water of getting so 
much water that the working of the engines would be interfered with. 
There is always danger of tubes giving way with the use of salt water, 
and the boiler is then of no use until the tube is replaced. This is of 
little danger in any other way, as the breaking of a tube is dangerous 
to those in the fire room only if the furnace door is opened by the first 
shock. After that there is no danger of the steam entering the fire 
room. The average life of the tubes is from two to three years. The 
causes of burning are the failing of the feed or the internal corrosion in 
the tubes, which is the result of use in whatever conditions. 

The feed regulator is liable to fail in use. The wire test placed on 
each regulator is used as often as possible, say every hour. Neverthe- 
less, the regulators are apt to give trouble by "going to sleep." This 
may be caused by the formation of deposits on the regulator rods or on 
the valve itself. Even dust ou the outside of the regulator, on the 
moving parts, is liable to cause it to fail to act. As one of the engineers 
on the Australie^i said: "A regulator may not fail for four hours, but 
then again three or four of them may fail in that time." All the water 
levels are protected, and fully as much attention is paid to them as with 
the ordinary boilers, but frequently the regulator will fail, and the drop 
in the water of the boiler will not be noticed till too late. The groat 
trouble with the regulator is that when the water is lowest the etibrt on 
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the regulator is the greatest^ and several times they have opened after 
the water had entirely disapjteared from the boiler^ and even when the 
boiler was red hot. In that case it is clear something had to break. It 
was always a tube or tubes. In one case tubes of every element in a 
boiler burned out at the same time, and due to the above cause. This 
failure of the feed, due to a failure of the automatic feed, is the cause 
of most of the accidents to the boiler. The engineers of the Message- 
ries Maritimes have tried to do without the regulators, but have not 
succeeded in regulating the water well enough in this way to mn them 
without a man on each boiler with that for his duty and nothing else. 
As soon as the regulator is found to have failed, which will generally be 
discovered when a tube bursts^ the fires are drawn from the boiler. It 
requires about ten minutes to empty a boiler and to burn out a tube 
after the regulator fails. 

Steam. — ^The bafQe plates in the reservoir at the top of the boilers do 
not prevent the carrying away from the boiler of about 50 per cent of 
water in the steam. The separator reduces this amount about fivefold, 
and the reducing valve makes a further though unimportant reduction 
in the amount of water in the steam. There is not, in general, enough 
water in the steam to interfere with the working of the engines, though 
this sometimes occurs. The trap on the separator does not work well. 
It is designed to be automatic, but is always worked by hand. 

The reducing valve works well and maintains a constant pressure at 
the engines while the pressure at the boilers is above 185 pounds. 
When the engines are. working slowly, or when they are stopped, the 
pressure at the engines has a tendency to be the same as that at 
the boilers, but as the pressure at the boilers is then generally below 
the working pressure of the engines, there is no harm in this incon- 
venience common to all reducing valves. 

Feed pumps. — It is said that these pumps are the soul of the boilers. 
When there is too much water in the boilers the pumps stop, and on 
the contrary if the water in the boilers gets low the pumps go very 
fast. This seems to me to be the result of the more or less complete 
action of the feed regulators. The pumps are, however, of the design 
that is necessary for these boilers, with large steam cylinders and con- 
sequent sure action of the pumps. The action, of the boilers depends 
entirely on the action of the feed pumps, and these pumps must be sure 
in their action. The ordinary feed pumps that were used in part on 
these boats have not given satisfaction, and the Belleville pumps are 
the only French feed pumps that can be used. 

Sweeping the tubes hy steam. — At first the boilers of this ship were 
cleaned as is usual with all boilers, by steam. No great difficulty was 
experienced with the arrangements for sweeping the tubes, and the 
satisfaction was perfect in all but one respect. The quantity of steam 
required was so great that it was not possible to make enough fresh 
water to make up the waste feed. After the trial of salt water for this 



{ 



TUBULOUS BOILERS IN THE FRENCH NAVY. 153 

irarpose the bad results on the boiler tubes were so apparent that it 
was seen that only fresh water could be used. For that reason the 
sweeping of the tubes with steam has been entirely discontinued. 

Now the practice is to have three or four of the twenty boilers out 
of use at all times, so that all may be cleaned in rotation, and each one 
after about three days' use. As soon as the boiler is cold it is cleaned, 
fires lighted, and another boiler put through the same treatment. The 
tubes of the lowest row are often covered with siliceous barnacles, 
which are carefully removed every time the boiler is cleaned. 

BanJcing fires. — ^This is done in the ordinary way. The pressure in 
the boilers is reduced to about 75 pounds, the blow-off cocks frequently 
used, and the feed pumps kept running sh)wly. The blow cocks are 
used as when under way. Banking fires in these boilers is bad for the 
tubes. The water has no circulation to speak of, and that in the lower 
tubes soon becomes highly concentrated. The slow evaporation sends 
the steam to the reservoir at the top of the boiler, and the steam being 
there condensed the lightest water remains at the top of the boiler, and 
the heavy water, containing all the sediment, at the bottom and in the 
lowest tubes. 

Cleaning the boilers completely. — The outside of the boiler is cleaned 
by brushes in the regular way. The inside is cleaned after being washed 
with caustic soda. For this washing about 35 pounds of caustic soda 
is put in each boiler. The boiler is then completely filled 4)y adding 
fresh vater. The fires are then lighted and a pressure of about 15 
pounds is kept up for two or three hours. Then the feed- water collector 
at the bottom of the elements is opened and the height of the water 
reduced to the normal working level. The fires are then worked and 
the engine turned at the dock. This is kept up for three or four hours. 
The working of the engines cleans not only the boiler, but also the 
piping and the cylinders, the amount of water carried over to the en- 
gines by the steam being sufficient for this. The boilers are then com- 
pletely blown down and the water put overboard. It will be found 
that the water contains a great deal of oil, and even that there are 
solid particles in the water thus thrown away. This cleaning is done 
every three months. 

After the boiler has been washed the joints of all tubes are broken 
and the mud that remains in them is removed while it is still soft. The 
quantity of this mud is not great. During this cleaning of the inside 
of the boiler care is taken to look out for corrosion, or the beginning 
of the burning of a tube. The washing of the boilers is done while 
they are still warm from working, but after the fires have been drawn, 
of course. 

As summed up by one of the ship's engineers : 

The great advantage of these boilers is the ease with which they can he repaired. 
A tube can be replaced in two hours, and this is the most frcq ueiit accident to the boi lers. 
The tubes are the weakest part. The BeUeville feed pump is what makes the boiler. 
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It is perfect. The ejector is good for what it is intended. With fresh feed water, 
even without a filter (which would be a great improvement;, and by adding lime to 
the feed all the time, there is no danger from any deposits in the tabes. There vrill 
always bo some deposits in the tabes, bat nothing to speak of. The redncixig valve 
is very good and always works well. It is rare that there is sufficient priming' to 
interfere with the working of the engines, although it is always considerable. 

It is not possible to keep op the water level by hand, except by using a man for 
each boiler for this purpose. The great trouble comes from the use of even a small 
quantity of salt water in the boilers. The regulator is soon clogged np and does 
not work, and then firing must be stopped. Tet some feed regulator is indispensa- 
ble. The firing is difficult. An ordinary fireman can never succeed here. 

The Belleville boilers are much less economical than the ordinary ones, and the 
cost of making repairs to them is greater than for Scotch boilers. Besides tbis, 
their first cost is greater. Great care has to be exercised with aU these delicate 
machines, and yon can never tell what will be the next thing to break down. If 
yon want Belleville boilers yon must have engineers everywhere. It seems to me 
that there is no doubt that the ordinary (Scotch) boilers are the boUers to have, and 
that there is no nse of bothering one's self with all this machinery. If the regulator 
sticks the boiler must be put out of use. The automatic separator trap is not sat- 
isfactory and is always worked by hand. 

An attachment has been fitted permitting the fires to be drowned 
with water while on the grates. 

The B^eville boilers show a saving in weight over Scotch boilers 
about eqnal to the weight of the water in the latter, and a saving in 
space of about 7 per cent. This saviugin space varies according ti> the 
ship from zero to 10 per cent. The ratio between the heating and the 
grate surfaces is about 30. 

The cost of running the engines of the AwttraUen during the yesir 
ldd3 was 2.30 i>onnds per I. H. P. The estimates for this ship called for 
a speed of 19 knots on the trials (17.52 realized), and for 17 knots in 
ordinary running (14.60 realized). The cost of the power was set at 
1.54r pounds per I. H. P. It is evident that these boilers have not been 
remarkable in their economy. 

On the ships of this line which use Scotch boilers, and those of an old 
ty|>e with pressures of 90 and 100 pounds, with old compound engines, 
the cost of a horseiK>wer during the year 1893 was 2.02 pounds per 
hour. If the use of triple-exi>ansion engines gives an economy of 20 
per cent| the cost of the Belleville boilei-s in coal alone exceeds that 
of Scotch boilers by 42 per cent. If the ^-iit-v/ra/iVii had been fitted 
with Scotch boilers she could have made a trip to Australia with a 
less weight of coal and machinery than with the pi-esent boilers. The 
question of cost, it will be remembered, has not been touched upon. 

BELLEVILLE BOILEBS LX THE FKEM H XATT. 

Xearly one-half of the vessels now being constructed for the French 
navy are to be fitted with Belleville boilers. Those now in use have 
given £sdr satisfaction. 

On the ships now fitted with these boilers a filter is always used 
between the air pump and the fieed pumps. Lime is always added to 
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the feed water in much the same way as on the Australien. The auto- 
matic feed regulators have given poor results in the navy, and the 
satisfaction is less than with the Messageries Maritimes. In some 
cases the feed regulators have been taken off* the boilers and the feed 
regulated entirely by hand. Great difficulty is experienced in properly 
regulating the check valves, but this is thought to be better than 
relying on the regulators. 

The lack of economy of these boilers has been condemned in the 
navy as in the merchant marine. On the trials of the Brennus^ a bat- 
tleship fitted with Belleville boilers, and the largest ship, in point of 
power at least, to be fitted with them, the results of the preliminary 
trials were most unsatisfactory. The coal per I. H. P. was 3.95 pounds 
on one trial, and later, when the firemen had become more accustomed 
to the boilers, this figure was reduced to about 2.45 pounds. This is at 
the most economical rate of speed for the ship. In calculating the 
consumption of the engines there is an auxiliary boiler that supplies 
all tbe auxiliary machinery except the air and circulating pumps, and 
the power of the main engines is used for the calculations. The power 
of the feed pumps is neglected and acts as a loss for the boiler furnish- 
ers. Neither of these trials was long enough to necessitate the fires 
being cleaned. 

On the official trials I suppose these figures for the cost per T. H. P. 
were much improved. It may be interesting to compare these trials 
with those of the boilers of the Jemmapes fitted with D'Allest boilers, 
and with those of the Friant fitted with Niclausse boilers. The Jem- 
mapes burned at the reduced rate of speed for which the Belleville 
boilers in the Brennus were tried, 1.84 pounds, while the Friant burned 
1.94 pounds at the same reduced power. These trials took place at the 
same time and at the same place (Brest). The engines did not come 
from the same place, and were not of the same type. Those of the 
Brennus were* probably the best, though those of the Friant were about 
as good. The engines of the Jemmapes were as good as those of either 
of the other ships, except that they were horizontal instead of vertical, 
as the others were. 

The jyAllest hoilet^s of the Carnot, 

DIMENSIONS. 

Pressure of steam at boilers pounds.. 213.6 

Grate surface (of 8 of the 24 boilers on the ship) square feet . . 361. 73 

Heating surface of the tubes do 10,316 

Heating surface of the water legs do 404.8 

Total heating surface of 8 boilers i do 10, 720. 8 

Number of tubes 1, 592 

Interior diameter of tubes inches. . 2. 874 

Exterior diameter of tubes do 3.15 

Length of tubes between sheets : feet. . 7. 88 

Section of opening of front ash-pit doors square feet .'. 9. 47 

Section above the middle brick wall do 9. 04 
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735 


880 


1,129 


1,124 


440 


440 


264 


374 


3,080 


627 


561 


330 


304 


6,129 


876 


1, 197 


1,155 


334 


77 


20,056 



Section of opening between tnbes at entry of gases square feet . . 7. 75 

Section of opening between tubes at discharge of gases do ... . 7 

Section of smoke pipe for 8 boilers do 61. 9 

Volume of steam in boilers and steam collectors cubic feet . . 1, 059. 5 

Weight of water in boilers tons.. 24.8 

WEIGHT OF ONE BOILER. 

Front water leg, outside sheet pounds. 

PYont water leg, tube sheet do . . . 

Back water leg, outside sheet do... 

Back water leg, tube sheet do... 

Forward end of steam drum do . . . 

After end of steam drum .' . do . . . 

Angle iron on forward water leg do . . . 

Angle iron on after water leg do... 

Shell of steam drum do... 

Side of forward water leg do. . - 

Side of after waterlog do... 

Rivets (for the heads only) do... 

One manhole plate complete do... 

129 tubes at 30.8 pounds each do... 

398 tube plugs complete, at 2.2 pounds each do. . . 

16 screw stays for the steam drum do . . . 

Screw stays for the water legs -. : do . . , 

Angle irons for attaching the smoke pipe do... 

Reenforcements for the safety valves do . . , 

Total weight of the boiler without water or fittings do . . . 

HOUNTINti OF THE D'ALLEST BOILERS OF THE CABNOT. 

The first D'Allest boilers to be manufactured at the Government 
shops at Indret were those of the Gamot. The design came from the 
inventor, who sent with the drawings a set of instructions for the 
mounting of the boilers. Those instructions are as follows : 

Tube plates. — After the forging, chamfering, and drawing out of the 
edges of these plates is finished, the holes for the tubes and those for 
the water-leg stays are drilled in the tube sheet. The holes for the 
tubes are 3.15 inches for the rear tube sheet, and 3.23 inches for the 
forward tube sheet. The holes for the screw stays must be carefully 
centered between the holes for the tubes. After this operation the 
tube sheet is assembled with the angle iron attached to it in the design. 

Plug sheets. — These plates are assembled with the ends of the steam 
drum as soon as they have been forged, chamfered, and drawn. The 
holes for neither the tubes nor the stays are made at this time. 

Assembling the water leg. — Bach tube sheet is then assembled with 
the corresponding plug sheet. Then the side of the water leg so formed 
is fitted to the plates. When the joints are faired, the rivet seams a, 6, 
c, d, and e are made. 

Assembling the water legs together. — Each tube sheet having been 
united with the corresponding plug sheet, and a water leg having been 
thus formed, the two water legs of a boiler are then placed at the 



General Information Series, No. HT". 




Fig. 3.-WATER LEGS OF D'ALLEST BOILER. 
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Fig. 4.-METH0D OF PROJECTING THE HOLES FROM TUBE SHEET, D'ALLEST BOILER. 
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designed distance, and the sheets of the steam drum mounted after 
being faired. When the joints between the drum and the water legs 
are fair the holes for the rivets of the seams aft, cd, ef are drilled, and 
the location of the various accessories on the steam drum fixed. The 
tube holes in the tube sheets are then projected on the plug sheets. 
The holes in the plug sheets must be exactly opposite those in the tube 
sheets. It is a good idea to fix the water legs at a fixed distance from 
each other as soon as the boilers are assembled, and before the rivet 
holes are drilled or the tube holes on the plug sheet marked out. For 
this purpose a brace, (?, is fitted between the water legs. To project the 
holes on the plug sheet from the tube sheet some such contrivance as 
that shown in fig. 4 must be used. 

A A' are hollow mandrels passing in the holes in the tube sheets 
with an easy friction and sliding on a mandrel, jB. At the ends of the 
mandrels A A' are cones of hard steel, forming points. To i^roject 
the holes from the tube sheets to the plug sheets it is necessary simply 
to hammer on the projections C 

Drilling tlie holes in the plug sheets. — ^The whole boiler is then dis- 
mounted, and the holes in the plug sheets are drilled. The plug holes 
are all 3.27 inches in diameter for the back as well as for the front tube 
sheets. After the holes are drilled in the plug sheets, the surface 
around the outside of the holes is faired so as to give a good bearing 
surface for the rings used in forming the joints of the plugs. The 
faired diameter is about 4.15 inches. The sheets are then sent to the 
annealing furnace and are carefully annealed. 

Riveting. — After annealing, the plates are reassembled and ri vote .. 
A hydrauliQ riveter is used, with a pressure of 80 to 100 tons on the 
stamp. All the seams are calked. As many as possible are calked on 
both sides. 

Screwing and placing of the stays. — The screw stays are threaded and 
put in place by the ordinary method. They are riveted at both ends. 

First trial of the boiler. — When the boiler is riveted, calked, and 
the stays riveted, it is tested for the first time before the tubes are put 
in place. This is done because it is advisable to be sure that all the 
seams are tight before the tubes are in place, so that any change may 
be made easily. For the first trial the plug sheets are closed by the 
regular plugs. The holes for the tubes in the tube sheets are closed by 
plugs of the same form as those used for the plug sheets, except that 
they are of a smaller diameter. These plugs are used in succession for 
all the boilers. The pressure for this trial is about 327 pounds. 

Putting the tubes in place. — The tubes are then put in place and 
expanded in the usual way. There are no stay tubes in the boiler, 
and all the tubes except those of the bottom row are ordinary tubes. 
The tubes of the bottom row are Serve tubes. It is -best to expand 
the tubes with wire between the expander and the tubes. 



158 TUBULOUS BOILERS IN THE FRENCH NAVY. 

Second trial of the boiler. — Alter the tubes are in place the boilers are 
tested as before by hydraulic pressure. This trial is to see that there 
are no leaks at the joints of the tubes, and to correct any other leaks 
not corrected after the first trial. 

Mounting of the boiler on it^ supports; nwunting the uptaJcett. — The 
boilers, assembled two by two, are then mounted on their supports, and 
the uptakes and smoke pipes mounted. There must be no leaks in the 
joints of the uptakes or the draft of the boiler will be ruined. To 
prevent these leaks asbestus is placed between the plates. 

Steam trial. — When the boilers are completed they are tried for coal 
consumption at different rates of combustion. They are then sent to the 
ship to be mounted on board. 

Modifications, — ^The above process was modified with the boilers of 
the Duchayla by securing the fair bearing of all plates of the boilers 
before drilling any holes for the tubes either in the tube sheets or the 
plug sheets. 

COSPABATITE TESTS OF NEW AND OLD STYLE D'ALLENT BOILERS. 

The following is the description of several tests made by the French 
Government of a D'Allest boiler. The description is by Mr. D'Allest. 
The tests determined the use of these boilers in the navy. 

Description of the boiler — The D'Allest boiler is modeled, as far as the 
circulation of the gases is concerned, after the Scotch boiler. This was 
with the hope of increasing the small efficiency of the tubulous boiler 
so as to have it equal to that of the Scotch. The aim has been to give 
the gases a chance to burn after they have been effectively mixed. 
Such is the function of the combustion chamber. The distance between 
two tubes multiplied by the length of a tube will give a section corre- 
sponding to the tube section in the ordinary boilers. When the 
gases leave the nest of tubes they are at a comparatively low temper- 
ature, and so occupy a smaller volume. In this boiler these gases 
would tend to circulate at the top of the vertical row of tubes farthest 
from the combustion chamber and to leave the tubes at the bottom of 
this row of tubes without heat. To avoid this a baffle plate is placed at 
the top of this row, forcing the gases to leave the tubes at the bottom 
of the side farthest from the combustion chamber. The ratio of the 
heating to the grate surface is in the design of these boilers about 30; 
in those of the Carnot it was 29.64. 

The space occui)ied by these boilers is as follows: Height, 13 feet IJ 
inches; width, 14 feet 5.2 inches; depth, 10 feet 2.1 inches. That is to 
say, the volume occupied is 0.716 cubic feet per square foot of heating 
surface. 

The working pressure of these boilers is 213.6 pounds, and the weights 
are as follows : 

Total heatiug surface of one boiler square feet. . 1. 340 

Weigbt of boiler without Avater or littiiiga pounds . . 20, 056 

Weight of supports, doors, and grates do 5, 830 

Weight of water in boiler do 6, 850 



TUBULOUS BOILEKS IN THE FRENCH NAVY. 159 

This is equivalent to 639 pounds per square foot of grate surface, or 
21.6 pounds per square foot of heating surface of the boiler without 
water, and the weight with water and fittings is 789 pounds per square 
foot of grate, or 26.7 pounds per square foot of heating surface. 

Method of making the trials. — The quantity sought in each of these 
trials was the evaporative value of the coal in the boiler. The amount 
of coal burned was increased from 10 to 31 pounds per square foot of 
grate per hour. The coal was weighed, the water pumped in the boiler 
was weighed, and the chimney gases were carefully analyzed. The tem- 
perature of the gases was taken at several places in the boiler, and 
the amount of priming shown by the calorimeter in each trial was found 
to be negligible. The boilers used were old style Lagrafel changed for 
the trials into the new form. The pressure in the boilers was kept 
down to about 50 pounds, so as not to endanger the old boiler. To 
obtain a certain fixed rate of firing of the grates the quantity of coal to 
be used in each charge was weighed in advance. The furnaces of each 
boiler were fired in turn, and at regular intervals of ten minutes. The 
charges of the two boilers, coupled on the same combustion chamber, 
were five minutes apart. The coal used in all the trials was Cardiff- 
Cory. The ashes were weighed after each trial, and were found to be 
about 8 to 10 per cent. The measuring of the feed water was done at 
the feed tanks which were carefully graduated. Gases were taken 
from several points in the travel of the gases — under the top of the 
furnace, above the brick wall in the combustion chamber, and at dif- 
ferent points in the nest of tubes. These gases were taken at the same 
instant, so as to be sure of the circulation of the gases of combustion. 
The instant chosen was that of firing the grates. 

From the trials the volume of air necessary for the combustion of 
1 i)ound of coal was found to be 15.2 cubic feet. The temperature 
of the gases was taken at different points — in the combustion chamber 
at rf, in the uptake at m, and at the points in the nests of tubes indi- 
cated by a, ft, ^, e. The temperature was measured by means of small 
bars of copper. These were plunged in known weights of water, and 
the rise of temperature of the water was noted. 

The trials were made on two boilers that had between them 1,076 
square feet of heating surface. The ratio of the heating to the grate 
surface was varied from 35 to 30, and afterwards to 25. 

The dimensioiis of the boiler under trial were: 

Grate surface (at ratio of 25) square feet . . 43. 06 

Heating surface of the tubes do 1, 041 

Total heating surface do 1,076 

Ratio of heating surface to grate surface 25, 30, 35 

Section of side ash-pit doors square feet. . 9. 04 

Section above brick wall do.... 9.47 

Section of passage for gases entering tubes do 18 

Section of passage for gases leaving tubes do 9 

Section of smoke pipe do 10. 22 

Natural draft was used in all trials except the fifth and the sixth. 
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Besults of iriald. 



First. Second. 



Ratio of heating to grate aorface. 
Temperatures : 



a.. 

b.. 
e.. 

e' . 

d. 

m. 



Length of trial hours . . 

Total coal bamed pounds.. 

Weight of residue do 

Pressure of steam do 

Temperature of feed 

Coal per square foot of grate 

Steam per pound of coal 

Steam per pound of combustible 

Temperature of air 

Draft in inches of water: 

At base of stack 

Combustion chamber 

Furnace 

Ash pit 



30 

863 

389 

382 

683 
1,660 

370 

6 

2,216 

176 
50 
77 

10.31 
10.67 
11.65 
71 



I 



35 

674 
554 
581 



990 



6.45 
3,146 
267 
43 
77 
15.1 
9.58 
10.47 
79 



Third. 



30 

726 
567 




1,122 

466 

6 

3,326 

512 

50 



831 
632 
545 



1,585 

512 

6 

3,960 

336 

50 



70.6 
15.46 
9.23 
10.92 
79 



80.5 . 

15.3 
8.97 
9.8 

82 

.16 
.10 
.08 
.02 



903 

506 

651 

768 

1,083 

427 

3 

2,693 

229 

48 

69 

25 . 
8.02 
8.763 
77 



924 
627 
615 
770 

1,145 

510 

3 

3,326 

285 

43 



70 

31 

8.75 
9.652 

77 



In the third trial considerable air must have entered the boiler from 
the other boiler connecting with the combustion chamber, as the cen- 
tral doors to combustion chamber were closed. 

RESULTS OF TBULS (OLD BOILli:B). 

For these trials the same boiler was used with the combustion cham- 
ber removed. The sides and the ends of the boiler were bricked up 
and bafflers Avere interposed among the tubes to prevent the gases from 
rising directly to the stack. 

The trials were under the auspices of French naval engineers, as 
were those preceding. 

Natural draft was used in all the trials of the old boiler. 



< 



I 



First. 



Ratio of heating to grate surface. 
Temperatures : 



a . 
b . 
e . 
e'. 
m 



Length of trial hours. 

Pressure of steam pounds. 

Temperature of feed 

Coal per square foot of grate 

Steam per pound of coal 

Temperature of air 



30 

460 

1,006 

1,274 

590 

590 

6 

50 
' 73 
15.55 
6.725 
77 



Second. 

30 

509 
965 
1,119 
748 
568 
3 

52.5 
72.4 
15.58 
5.436 
77 



Third. 



30 

510 
670 
1,005 
656 
670 
3 
53.5 
74 
20.6 
6.526 
79 
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In all cases there was a thick black smoke at the time of firing and 
for some time after that. The flame in the furnace was reddish, show- 
ing incomplete combustion. 

COMMENTS OX THE PRECKDIXO TRIALS. 

It was noticed that the combustion of the gases was much better in 
the first trials. The amount of carbonic oxide was much less. It wa« 
also noted that the gases lost much more of their heat in the first trials 
than in the second set of trials. The temperature at the base of the 
stack (m) was less in the first trials. The economical results were so 
much superior in the first set of trials that no comment seems neces- 
sary. It would seem that the presence of a combustion chamber on a 
tubulous boiler is a good thing. 

From the results of the first set of trials it appears that 1 pound of 
steam can be produced — 

At 10.2 poands per square foot of grate with a weight of 7 pounds. 
At 15.3 pounds per square foot of grate with a weight of 4.94 pounds. 
At 25 pounds per square foot of grate with a weight of 3.81 pounds. 
At 31 pounds per square foot of grate with a weight of 2.86 pounds^ 

The evaporation per square foot of heating surface is : 

At 10.2 pounds per square foot of grate per hour, 39.6 pounds. 
At 15.3 pounds per square foot of grate per hour, 55 pounds. 
At 25 pounds per square foot of grate per hour, 72.6 pounds. 
At 31 poands per square foot of grate per hour, 98. 8 pounds. 

CARE AND PRESERYATION OF THE D'ALLEST B0ILER8 ON THE LIBAN. 

The first seagoing vessel to be fitted with D'Allest boilers was the 
lAhan of the Fraissenet line. This company is the one that owns the 
boilers, Mr. D'Allest being the engineer for the company. The D'Allest 
boilers were placed on the Lihan in 1890. At that tiine the engines 
were changed from compound to triple-expansion by adding a high- 
pressure cylinder forward of the old engine. The Lihan has performed 
the service to the Gold Coast and to Constantinople from Marseilles. 
Lately she has been put on the Corsican service. I made a trip in her 
to see the running of the boilers. The results following are what I saw 
then. The instructions of the manufacturer for the care of the boilers 
follow. 

It was not possible to obtain any figures of the power of the ship 
that were at all accurate, and, in consequence, there was no possibility 
of obtaining any results of the boilers' performance. The only results 
to be obtained were those of the manner of managing the fires and 
the general care of the boilers. 

Raising steanij getting under tcay, — If the brickwork is newly made it 
is dried before the fires are lighted for getting under way. This is done 
by keeping a light fire under the boiler for about four hours. When 
the brickwork is dry the grates are covered with a layer of coal of as 
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nearly a uniform thickness as possible. Fires are lighted as in the 
Scotch boilers, ami are not forced. The beating of the boiler must be 
slow. The method of construction makes the danger from unequal 
expansion of the different tubes very great. In general, about four 
hours is taken to raise steam, but it is better to allow six hours for this 
purpose. The tires can be so pushed as to raise steam iu (me hour, but 
there will be many leaks at the i)lugs in the tube sheets and at the 
tubes. These may take up after the boiler has been under way some 
time, but there is danger of their becoming so great as to necessitate 
the drawing of the fires under the boiler. The feed pumps are started 
only when the steam is raised. The quantity of st^am ta^en to the 
engines is regulated solely by the throttle valve, and the stop valves 
are opened wide on all the boilers. This is to insure the same pressure 
in all the boilers. Generally, when the fires are lighted there will be 
several leaks at the plugs in the tube sheets, due to the fact that the 
rings used to make the joint between the plugs and the sheet are not 
usually good conductors. As soon as the temperature of the boiler is 
practically the same in all parts these leaks will take up, or they may 
be stopped at once by setting up on the screws that secure them in 
place. 

Working the firen. — In working the fires great use is made of the 
dampers at the base of tlie uptake to regulate the draft. As the steam 
rises the dampers are closed, and vice versa. When the fires are fresh 
the dampers are wide open, and as they are burned the dampers are 
closed. Care is taken with the firing. The layer of coal on the grates 
must bo equal in thickness in all i^arts to secure the maximum efficiency. 
This is not so necessary in this boiler as in the Belleville, on account 
of the bringing together of all the gases before they pass to the uptake. . 
But it is always an advantage to keep the fires iu their best conditiom. 
Great care is taken to keep the stokers from firing only on the front of 
the grates, and the thickness of the tires is kept as low as possible 
without leaving holes in them. The furnaces are ch^ifged regularly 
at intervals of ten minutes, and the furnaces that are coupled togeth^* 
are charged five minutes apart. This rule is not kept by a watch, 
but it is observed as nearly as may be. The two furnaces that are 
coupled together (by having a common combustion chamber) are never 
fired at the same time. The doors to the combustion chamber are kept 
closed, as it is found that enough air reaches the fires by the ash-pit 
doors to give good combustion of the coal. Every quarter of an hour 
or so the combustion chamber is examined by one of the peepholes on 
the front of the boiler, and care is taken to have it full of fiame. Too 
much air makes the combustion chamber fill and empty of flame. 
Too little air gives a reddish flame that is easy to recognize. 

Feed, — In this boiler, as in all others of the water-tube type, the 
water must be fresh. Mr. D'AUest makes no claim that his boiler can 
be worked with salt water, differing from Mr. Belleville, who says that 
the use of salt water is not dangerous, but requires some sx)ecial care 
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to be taken. Mr. D'Allest says that the use of salt water is absolutely 
dangerous, and that the presence of oil or greasy matters in the feed 
water is equally dangerous. This is due to the amount of tube corro- 
sion that occurs with the use of salt water and from the presence of 
oils in the boiler. The boiler should be filled in the first place with dis- 
tilled water, but the use of fresh river water is allowable. For making 
up waste feed the use of di^illed water is necessary. A complete dis- 
tilling plant is fitted on the Liban for this purpose, steam for the 
distiller being taken from the first receiver, and the steam produced 
sent to the second receiver. 

No oils except mineral oils are used for the piston rod, as well as for 
the cylinders and the valves, A filter is fitted on the pipe between the 
air pump and the feed pump, and lime is added to the feed water in 
the same way as on the Australien. Mr. D'Allest gives as the reason 
for the use of lime in the feed water the quantity of salt water that 
must inevitably enter the boiler from the condenser. He also says 
that the lime combines with the oils and grease in the feed water, and 
that this is precipitated for the most part at the bottom of the rear 
water leg. The amount of lime used on the Idban is about 6 pounds 
per day per 1,000 I. H. P. 

The lime is introduced m a small tank placed abaft the filter, and con- 
nected at the top with the discharge of the feed pumps and at the 
bottom with the main feed tank. A fine sieve is placed near the bot- 
tom of the tank to keep the lime from entering the feed water in a solid 
form. 

The feed pumps used are of the Thirion tyjye, which are used on all 
ships in the French navy not fitted with Belleville boilers. This rule 
is applicable to the French merchant marine also. Of course, there are 
exceptions, but this is the standard pump in France. 

Use of the blows. — Every eight hours both the surface and the bottom 
blows are used. The saturation is limited to 3 or 4, and perferably to 2. 

General working of the boilers. — In this respect there is no difference 
to be remarked between these boilers and Scotch boilers, except that 
the smaller quantity of water in them makes the liability to variations 
of the steam pressure greater. It is also slightly more difficult to keep 
the water level. The ordinary <3heck valve is used to regulate the feed 
water, and the water level has to be watched carefully, although there 
is no trouble in keeping it constant. Great care must, however, be 
taken with the firing. This must be regular. It is by care with the 
fires that the steam pressure is kept constant. If the firing is not reg- 
ular the pressure may rise beyond the gauge pressure or it may fall 
very low. 

Salt-water leaks in the condenser. — The only legitimate cause of salt 
water in the boilers is a serious leak in the condenser. This must 
always be kept clean. If there is a leak in the condenser that can 
not be repaired before using the boilers, the following precautions must 
be observed : 
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The dose of lime must be tripled. Only a part of the boilers will be 
used, and the fires will be forced under them to give rapid circulation 
in the tubes and so to prevent the deposit of salt in them. The blows 
must be used a great deal. 

Cleaning tubes. — The tubes being placed behind a water leg, there is • 

great difficulty in sweeping them from the front of the boiler. The I 

hollow stays in the front water leg may be used for a steam jet; this 
has been tried, but has not given good results. 

A plan for sweeping the tubes from the side has been tried on the 
Liban with success, and will be fitted to all future installations of 
D'AUest boilers for the French service. This consists essentially of a 
steam tube at the middle of the side of the boiler farthest from the 
combustion chamber; it has universal joints at both ends, and can be 
turned through a half circle so as to turn the small tubes fitted on the 
central tube between each row of tubes through the tubes. Thus the 
small tubes are so placed as to cover most of the tube surface. By 
turning on the steam to the central tube Qach of the small tubes acts 
as a steam jet, and as it is turned around it serves to sweep the tubes. 
Holes are fitted in the small tubes pointing in all directions, up, down, 
and ahead. When the central tube has been turned back and forth 
five or six times the boiler is practically clean. The soot goes up the 
chimney for the most part, but some of it settles at the bottom of the 
uptake and is shoveled from there. This operation takes about three 
minutes for each boiler, and takes about 4 inches of Avater from the 
boiler. The tubes are cleaned every two days. 

The tubes may also be cleaned with brushes of a special form. This 
brush consists of wires seized between two steel sheets and arranged in 
a layer about three-fourths of an inch thick. It is introduced between 
two rows of tubes and turned through a right angle. Then it is pushed 
the length of the tubes. This can be done when the boiler is in use, 
but only with great difficulty. The sweeping of the tubes with the 
brush has not given as great satisfaction as the use of the latest scheme 
for sweeping tubes by steam. When the ship comes into port the tubes 
are always swept by steam to use up spare steam. 

Coming to anchor. — The quantity of coal on the grates is made as 
small as possible when coming to anchor. All doors are closed, and 
the boilers are left to cool off as with ordinary boilers. The spare 
steam is used in sweeping the tubes and in running the winches. The 
blows are opened wide several times to reduce the concentration as 
much as possible. In this way it will rarely be found necessary to blow 
off steam to the condenser. 

Cleaning inside of the boiler. — In spite of the use of the filter, there 
will always be found more or less grease in the boilers, and the tubes 
may be entirely covered with a scale of grease and lime and salt. To 
guard against this the boiler is washed every three months with a solu- 
tion of caustic soda. This washing is very easily done, and often 
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avoids scraping the inside of the boiler. About 11 pounds of caustic 
soda are introduced in the boilers per ton of water contained. The 
soda is introduced in a liquid form and by the feed pumps. The con- 
centration of the water in the pumps is not allowed to exceed 1 pound 
of caustic soda for 7 quarts of water, in order to avoid danger of 
attacking the brass of the pumps. 

When the soda is in the boiler, a light fire is started and kept up for 
two or three hours, a pressure of 30 to 40 pounds being maintained. 
Very little steam must be made and the fires are consequently very 
light. The surface and bottom blows are then used and the boilers are 
left to cool down. When cold they are completely emptied by the cocks 
on the bottom of the water legs. It will be found that there is a large 
amount of oil sent off with the water. 

While the boiler is being emptied the manhole plate on the steam 
drum is taken off and. the drum cleaned by simply sweeping it with a 
broom. It is important that the cleaning be done as soon as the water 
has left the drum so that any sediment in the drum can be removed 
while soffc. 

Some of the tubes are then opened, especially those over the combus- 
tion chamber. It is not often that there is any necessity to clean these 
tubes, but if at all dirty they are cleaned by passing a metallic brush 
through them. One or two tubes of each row are then opened for 
inspection, and finally all the tubes of the lowest row are opened and 
carefully cleaned. The bottom of the water legs is cleaned also. 

If there is any salt in any of the tubes it must be removed. The 
tubes are scraped by means of a special scraper. The water legs are 
scraped, if any salt is found on them, from the holes opposite the tubes 
in the front sheet of the boiler. 

Repair of the brieJcworh. — The bricks used in the boiler are not 
cemented together, but simply placed side by side. Those of the arch 
above the combustion chamber and those above the upper row of tubes 
will last almost indefinitely if only left alone. Some of those in the 
lowest row may be broken when cleaning the boiler, but they can easily 
be replaced. These bricks are ordinary fire bricks, cost little, and can 
easily be replaced when broken. The sides of the furnaces and the 
brick walls are of ordinary fire brick, laid against each other and 
covered with fire clay. 

Preservation of the tubes. — The only tubes that require any special 
attention are those of the lowest row, immediately above the fires. If 
they are kept absolutely clean they will not burn out and will not bend. 
But it is not possible to keep them quite clean. There is always more 
or less greasy deposit in them. They will then bend with the concavity 
turned toward the fires, and will leak at the joints in the tube sheets. 
These leaks are not of any importance, and can be easily stopped by 
expanding the tubes. Tubes are also sometimes burned. This occurs 
only with the tubes of the bottom row or to those tubes above the com- 
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bustion chamber. The breaking of a tube may be foreseen by the 
presence of small reddish spots on the inside of the tube. If any ef 
these spots are seen when cleaning the tubes, the tubes must be 
changed. These si)ots mark places where there will soon be a pocket, 
and where the tube will be burned. A broken tube has, however, be^ 
known to run for forty hours without the size of the break appreciably 
increasing. 

The tubes that best resist the action of the fires are the Serve tubes. 
They are stronger to resist bending, and consequently less liable to give 
trouble from leaks; also, even if they are covered with a deposit, they 
may not burn, as the projections are large enough to conduct the beat 
from the tube to the water. For these reasons Serve tubes are used 
exclusively for the lowest row. If the water level gets too low the 
tubes at the top of the combustion chamber will become empty and 
therefore more liable to burn. Such an accident happened to the boil- 
ers of the Liban when they were first tried. Two men were killed. 
Since that time there have been three rows of tubes over the combus- 
tion chamber, and these have more recently been Serve tubes. Where 
the power of the boiler is too great for that to be expected from the 
heating surface of the boilers, the more Serve tubes there are the bet- 
ter, as the efficiency of the heating surface is increased by their use. 
In projected designs of these boilers Serve tubes will be used for all 
tubes in contact with the flame. 

Changing a tube. — If it is a tube of one of the outside rows of tubes 
that requires changing, it can be reached by the furnace or by the sides 
of the boiler, and may be cut near the tube sheet. The tube is th^i 
drawn out, and also the small ring that remains in the tube sheet, but 
this last after the rings are deformed by a hammer. If, however^ the 
tube to be removed is in the middle of the nest of tubes, it can not be 
reached except by the holes in the ends of the boiler opposite the adja- 
cent tubes. The ends of the tube are deformed as usual. The chisel 
used is of a special form calculated not to injure the boiler sheets. 
Generally it is sufficient to deform only one end of the tube and to force 
the tube from the back end by a tube driver. A new tube is put in 
place and expanded in the ordinary way. 

Plugging a tube. — No tube should be plugged by a stay, as the stay, 
not being in the water, will expand when heated and the plugs will no 
longer be of any use. It may also be stated that it never pays to plug 
a tube if there are any spare tubes on the ship. The time required to 
plug a tube is as great as that required to change the broken one and 
replace it by a new one. This is aside from the advantage of having a 
full set of tubes in the boiler. A tube may be plugged by screwing on 
the face of the tube a plug of the same form as that for the outside 
sheet of the boiler. The screw that holds the plug in place is held by 
the plug in this outside sheet. 
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Leaks at iheplug» in boiler front, — There is frequently a case of a leak 
at one or more of the plugs in the outside plates of the water legs. 
These are caused by the introduction of a quantity of cold water in the 
boiler, or by the too rapid cooling or heating of the boiler. The rings 
of asbestus u«ed in a large measure to make these joints are not good 
conductors of heat, and the temperature of the plugs is not the same 
as that of the boiler when that of the boiler is changing. The use of 
the improved rings of copper and lead has done away with most of the 
leaking at the plugs. If there is any leak at these joints, all that is 
necessary to do is to wait till the boiler has attained a fixed tempera- 
ture, after which the leak will stop. 

Boilers not in use. — When a boiler is not to be used for some time it 
is tilled completely, after being washed, as already described. The 
water in the boiler is fresh water, with about 22 pounds of caustic soda 
added per ton of water. This is to avoid all internal corrosion. All 
doors are tightly closed to avoid drafts in the boiler, and so to avoid any 
external corrosion. For this reason it is best to cover the smoke pipe. 

General instructions. — The boilers must receive only fresh water to 
fill to working level, and to make up waste feed. Consequently, loss 
of fresh water from the boiler must be guarded against, and the con- 
denser must be in good condition. A distiller must be used, and lime 
be added to the feed to destroy the effects of the oils and salts in the 
water. This will also reduce '* priming. ^ A filter to remove the grease 
from the feed water is a necessity. Only the best mineral oil can be 
used in the cylinders. In starting the fires, they should not be forced 
at all. They should not be pushed until the engines are well under 
way. While under way, the grates should be covered regularly and 
with as thin a layer as possible. Care must be taken not to charge the 
front of the grate to the exclusion of the rest. When stopping firing, 
there should not be a large amount of coal on the grate, and the doors 
should be closed, and the boiler cooled down as slowly as possible. 
The two furnaces coupled together on the same combustion chamber 
must never be fired at the same time. The tubes of the lowest row 
must always be kept absolutely clean. Every three months or so, if 
the boiler is in constant use, the washing described must take place. 
The brickwork must be kept in good condition and all broken or lost 
parts replaced as soon as possible. The arch above the combustion 
chamber must be kept in good condition. With proper care in man- 
aging th^ firing, the safety valves will never open. All that is required 
i» proper care when getting under way and coming to anchor. 

Specialties in the design of the boiler. — No solid drawn tubes have 
been used. The boilers have zinc plates in all accessible parts. The 
quantity is fixed at about two pounds per 1,000 square feet of heating- 
surface. The use of zinc plates is found to be a very good thing in 
these particular boilers. Mr. D'Allest said that it was absolutely essen- 
tial, and that with it the boiler would last double the time it would 
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without it. The plates are put in a box of the same form as that used 
ill our Navy. Two plates are put at the bottom of each water leg, and 
two are pla<5ed in the steam drum. Those in the water leg are placed 
on the outside sheets, so as not to interfere with the circulation of the 
water in the tubes. The plates in the rear leg are not placed at the 
bottom, but opposite the second row of tubes from the bottom. 

In placing these boilers in a ship, space is always left at the sides 
for getting-at the tube nest. This spa«e does not exceed that neces- 
sary for the uptakes. 

OFFICIAL TRIALS OF THE DULLEST B0ILEB8 OF THE BOVYINES. 

Natural draft was used in the first two trials of these boilers. In the 
last two trials the draft was assisted by blowers. The third and fourth 
trials were in succession. The grates were not cleaned between these 
trials, which were the'official trials for the acceptance of the boilers. 

The ratio between the heating and grate surface was 30: 



Length of trial hours. . 

Coal burned per square foot of grate X^unds . . 

Temperature of feed 

Pressure of steam pounds . . 

Evaporation per pound coal do 



First 
trial. . 


Second 
trial. 


Third 
trial. 


6 


12 


3 


20.5 


12.3 


24.5 


1 119. 5 


123.5 


125 


185 


185 


185.6 


9.8 


10.068 


9.501 



Fourth 
trial. 



3 

30.7 
127 
185.6 
9.235 



TRIALS OF THE JEMMAPES. 

The engines of the Jemmapes were, designed for 8,400 I. H. P. with 
forced draft, but the official trials gave 9,250, and this with a consump- 
tion of 2.03 pounds per I. H. P. The coal burned per square foot of 
grate was 29.66 pounds. 

On another of the trials the cost of an I. H. P. was (.7,711 1. H. P.) 
1.802 pounds. The coal per square foot of grate in this trial was 22.05 
pounds per hour. The second trial was of twelve and the first of six 
hours' duration. The results of the other trials were not public when 
I left France. 

All D'Allest boilers are designed by the inventor, though most of 
them are manufactured by other firms than the one of which he is 
engineer. 

THE NICLAUSSE BOILERS. 

* 

These boilers are on the principle of the Field tubes. Each of the 
evaporating tubes is fixed at one end in a water leg with two divisions, 
one for steam and one for water. To carry the water from the water 
side of the leg there is a tube fitted connecting the water leg to the 
end of the evaporating tube. The water then turns in the tube and 
passes through the outside or evaporating tube to the steam side of 
the water leg:. 
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Fig. 5.— SECTION AND VIEWS OF EVAPORATING AND CIRCULATING TUBES. NICLAUSSE BOILER. 
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The features of the boiler that are peculiar are the way of making 
the joints between the tubes and the water leg, the form of the tubes 
and the water leg, and the kind of nappe on the top of the steam side 
of the water leg at the point where the steam enters the drum. The 
tubes are all of welded steel and are reenforced at the joints, which are 
always conical, whether the joints are screw or not. 

The joint between the evaporating tube and the water leg is a flat, 
conical one at both the outside sheets of the water leg. The joint at 
the partition between the steam and the water sides of the leg is a loose 
one, not water-tight. The cones forming the joints to the outside sheets 
are shrunk on the tubes and are then turned to the required diameters. 
The cones are not exactly the same, as in placdng the tube in place the 
cone on the inside sheet of the water leg begins to bear last. The cone 
on the tube for the outside sheet is made comparatively flexible by 
being secured at one end only. The inside diameter of the outside cone 
is made the same as the outside diameter of the inside cone. The tube 
can be drawn out and it is in equilibrium for the steam pressure. The 
tube does not tend to leave the water leg. Nevertheless a safety bar is 
screwed on the outside of the water leg to insure the tube staying in 
place in case of shocks, etc. 

The end of the evaporating tube is in the form of a lantern with a 
section at the middle partition of the water leg that is approximately the 
same as that of the tube. The diameter of the hole in this partition is 
very slightly larger than that of the tube at the inner cone. 

The inner tube, which serves for the circulation of the water to the end 
of the evaporating tube, is screwed into the outside of the latter. The 
joint is conical. The tube has a small lantern to form the junction 
between the two parts of the tube. The tubes are shown in the accom- 
panying scketches. 

The nappe at the top of the steam side of the water leg is made conical 
with the large diameter at the top of the nappe so as to give a small 
velocity to the steam when it is entering the drum at the top of the 
boiler. The disposition of the nappe gives dry steam at rapid firing of 
the boiler. 

The collectors are of malleable iron, and there is a separate collector 
for each pair of vertical rows of tubes. The tubes are arranged stag- 
gered. This is to give the gases of combustion a zigzag course through 
the tubes. Space is left between the collectors to sweep the tubes by 
steam. The joints between the collectors and the drum are conical, 
and the drum is fastened to the collectors by bolts to make the joints 
tight. The collectors are united at their lower part to enable the blow- 
ing down under pressure. There are pipes to make this connection. 

The feed water is introduced in the upper drum in a stream going in 
the steam. No ejector is fitted to the boiler, and no part of the boiler 
is particularly apt to have more sediment than another, unless it be the 
bottom of the collectors where the bottom blows are placed. 
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It seems to me that there is too much maehine work oa the tubes. 
This makes the boiler costly. The conical joints are satisfactory aiul 
s^pear to be good. I think, however, that the joint between the col- 
lector and the dram might as well be of the ordinary form. 

The circulation of the feed water in the boiler depends entirely on 
the diflference in weight of the different columns in the water leg. The 
higher the boiler the better the circulation. The circulation is, how- 
ever, good. The economy of th** boiler is not great at high rates of 
combustio!!. I think if a combustion chamber were fitted the economy 
would be as great as that of the I^Allest boiler, if not superior. 

The great advantage of this boiler is the freedom of expansion of 
the tubes and the consequent ease of forcing. When forced the tubes 
bend, and I suppose that they will wear out sooner than if Serve tubes 
were used for the bottom row. The inner tube is not supported and will 
sag so as to bear on the evaporating tube, but it is in a constant state 
of vibration, and this would not necessarily be an objection of weight. 

The floor »pace occupied for a given heating surface is here reduced 
to a minimum. The tubes are slightly inclined, but the ends of the 
boiler are verticaL 

All work on this boiler can be done from the front of the boiler, and 
no space is necessary at the sides or back. 

The boiler does not work regularly enough, due to the small amount 
of water in it. But it can be worked without any auxiliaries such as 
are needed on the Belleville boiler, and will give fair satisfaction even 
when used alone without Scotch boilers. 

It is very easy to repair and the repairs are quickly made. 

The inventor claims the advantages of small weight and good util- 
ization of coal in addition to those given, but the weight is slightly 
greater than that of the D'Allest boiler, and is much greater than that 
of almost any type of bent-tube boilers in use in this country. The 
weight may be reduced, but it is already a great deal less than that of 
the Scotch boilers whose place it is trying to take. The advantage 
of using straight tubes, lying in the ease of cleaning and repair, over- 
comes the advantage of the smaller weight of the bent-tube boilers. 
The inventor claims that the impossibility of emptying the tubes except 
when cleaning the boiler is a great advantage. He says that this retains 
whatever deposits may be made in the tubes in a soft, muddy state 
that facilitates the cleaning wonderfully. 

The tubes and all other parts of the boiler are made interchangeable. 
The boiler is in small elements and can be taken out of a ship with ease. 
Any part that requires replacing can be changed without great cost, 
owing to its small size. 

Care of the boilers, — The inspections of the tubes will be more or less 
frequent according to the quality of the water used and the amount of 
work done by the boiler. When the boilers are first used the tubes 
should be examined frequently, especially those of the lowest row. 
This is to determine when and how often the boiler should be cleaned. 
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The part of the collectors that is most liable to become dirty with use 
is the upper part. Cases have occurred when the deposits in the top 
of the collectors have stopped the circulation, and tubes have been 
burned out. The boiler should not be emptied except when about to 
clean it, as the deposits would otherwise become hard and much more 
difficult to remove. The deposits will be found to be in most cases in 
the circulating tubes to the exclusion of the evaporating tubes. Both 
the surface and the bottom blows should be used at least once a day. 
The cocks are very liable to get choked, and must be frequently exam- 
ined to see that this does not occur. 

To clean a tube it is necessary to remove the safety bar and to 
unscrew the inner tube. These tubes contain the deposits, which are 
removed by washing, or, if it is necessary, by using a metallic sponge. 
A special key is furnished to prevent the turning of the outside tube 
when the inner one is unscrewed. This turning of the outside tube is 
not frequent. If the evaporating tube needs cleaning, it can be done 
either in the boiler or it can be drawn, the screw plug at the back taken 
off, and the tube cleaned outside the boiler. To. draw the evaporating 
tube, it is started with a hand hammer. Before replacing a tube in the 
boiler the joints are carefully cleaned and covered with grease. In 
genera] all the tubes of a boiler are cleaned at the same (ime,. commenc- 
ing with the bottom row in removing them, and with those of the top 
row m replacing them. While the tubes are out of the boiler the col- 
lectors are wiped and cleaned. The tubes are cleaned on the outside by 
a steam sweep that is placed in the openings between the collectors. 
They are swept in horizontal rows, beginning at the top of the boiler. 

Other parts of the boiler requiring to be examined from time to time 
are the feed pipe and the fittings of the drums. Boxes to collect the 
deposits from the feed water are put in the drum, and must be cleaned 
frequently. The feed water is regulated entirely by a check valve 
placed on the boiler. Any sudden increase in pressure is stopped by 
use of more feed water. 

In case of leaks it is not well to screw up on the nuts on the safety 
bars. This may break the joint and cause an explosion of the boiler. 
All leaks are the result of dirt in the joint, and no leak can be stopped 
without remaking the joint. If the joints are properly made in the 
first place, no leaks will appear during the working of the boiler. 
During stops the ash-pit doors are closed, but neither the furnace doors 
nor those to the tubes are opened. More especially if the feed water 
falls below the bottom of the glass should these doors be closed. In 
this case the fires must be drawn at once unless the cause of the lack 
of water is immediately discovered. 

When the boilers are no longer required the blows are used and the 
water level is raised to the top of the glass. The. fires must be pushed 
to the back of the grate or even drawn. Sudden changes of tempera- 
ture will have no bad effects. When a boiler is not to be used for some 
time it is cleaned and then completely filled with water. 
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EXTRACT FROM A CIRCULAR FROH THE MINISTER OF MARINE CONCERNING THR USE OF 

LIME IN THE FEED WATER. 

According to the opinion of the inspector-general of engineers it is 
best to add lime to the feed water after it leaves the filter, as, for 
example, in the feed tank, but care must be taken to prevent the lime 
from settling at the bottom of the tanks. It is best, on the contrary, 
that the lime should go to the boiler and mix with the water there and 
be dissolved. In certain cases it may be advantageous to introduce 
the lime directly into the boilers. In this way it would not pass through 
the feed pumps. As to the amount of lime to use, it is better not to 
use too much, and for this reason it is essential to determine at least 
once a watch the acid or basic condition of the water in the boilers by 
using litmus paper, or in some other simple way. Until further orders 
the amount of lime to be delivered will be 1.7 pounds per ton of coal 
in the bunkers. But it is understood that the amount to be used will 
vary so that the water in the boilers will never have any trace of acidity, 
but give a good basic reaction. 

COMPARISON OF THE ENGINES AND BOILERS OF THE BUGEAUD, CHASSELOUP-LAUBAT, AND 
FRIANT FITTED WITH BELLEVILLE, D^ALLEST, AND NICLAUSSe BOILERS. 

These ships are exactly the same except in the fire rooms. They 
were intended to give a comparison of the three types of tubulous 
boilers used on them. The engines of these ships all come from the 
shops of the Forges et Chantiers de la M(kiiterran6e, at Havre, and are 
the same in all particulars. The boilers come from the inventors of 
them. The hulls of the Bugeaud and Ghasseloup-Lauhat come from the 
navy -yard at Cherbourg; that of the Friant from the navy-yard at 
Brest. They are identically the same. The ships are second-class 
cruisers of 3,725 tons displacement. Length, 308 feet; beam, 43 feet 
6 inches; depth below main deck, 29 feet 6 inches; draught, 17 feet 6 
inches at midship section and 20 feet 8 inches aft; area of the immersed 
midship section 697 square feet. The lines of these ships are derived 
from those of Davout that gave satisfaction. The ships are designed 
to give a speed of 19 knots with forced draft of 1 inch water pressure 
in the fire rooms. They have each a crew of 356 men, all told, and 
were all launched in 1893. The designed power of the engines at forced 
draft was 9,000 I. H. P. 

The contract calls for the following powers and dimensions of engines 
and boilers for the three ships : 

The total power of the main engines at the forced-draft trial is 8,650 
I. H. P. If the number of revolutions is less than 135 it will be 
increased to that figure. If at 135 revolutions the power (with a screw 
given by the Government) is less than 9,000 I. H. P. the dimensions of 
the screw may be changed to increase the power. The price of the 
engines of each ship is 1,314,700 francs. The price of the boilers is for 
the Belleville boilers of the Bxigeaud^ 603,570 francs ; for the D'AUest boil- 
ers of the Chasselonjp-Laubat, 503,300 francs; for the Niclausse boilers of 
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the Friant^ 615,170 fraucs. The total weight of all machinery is to be 
(boilers and water included), Bugeaud, 801 tons; Chasseloup-Lauhat, 
757 tons; Friantj 760 tons. For any excess in weight within 5 tons a 
penalty of 1,000 francs per ton is charged; for excess within 10 tons, 
2,000 francs per ton is charged; for excess within 15 tons, 5,000 francs 
per ton is charged; if in excess above 15 tons, the machinery may be 
rejected. 

There are to be the following trials: 

One forced-draft trial of four hours, with a combustion of not more 
than 30.7 pounds per square foot of grate. The power on this trial 
must be as much as 9,000 1. H. P. for all machinery. If on this trial the 
consumption of coal per square foot of grate is as great as 27.7 
X3ounds, no second forced-draft trial is necessary; if it is not, there will 
be a forced-draft trial with a consumption of coal at least equal to 30.7 
pounds per square foot of grate per hour. 

There will be a trial of twenty- four hours, of which four hours will 
be at about 6,000 1. H. P., two hours at 9,000 I. H. P., and eighteen 
hours at 6,000 I. H. P. This last period may be taken at any part of 
the trial. The grates will be clean at the commencement of the trial, 
and the coal burned per I. H. P. will be from 1.76 to 1.98 pounds per 
hour. 

There will also be tliree trials of six hours each with powers of 7,000, 
3,500, and 1,500, 1. H. P., and with coal consumptions of 1.87 to 2.09 
pounds, 1.54 to 1.76 pounds, and 1.65 to 1.87 pounds, respectively. If 
the consumption exceeds 2.21 pounds on the first trial, or 1.98 pounds 
on either of the others, the machinery may be rejected. 

In each of the trials where the consumption is fixed any excess 
involves a fine of 100 francs for each hundredth pound. There is an 
equal premium for all saving above the figures given. No premium is 
given for any excess of power, and no penalty is imposed for a failure 
to arrive at the required power. It is understood that the machinery 
will be rejected if it fails to reach the required power. 

Detailed weights in the engine room. 

Tons. 

Engines complete (with reducing valves) 246. 9 

Line shafting 51 

Propellers 12 

Bilge pumps 1.6 

Piping aud water valves - * 49 

Floor plates -and ladders 8. 6 

Tools : : 5.2 

Spare parts 8 

Evaporators 3 

Engine-room ventilators 2. 4 

Water in condensers and pipes 10 

Water in tanks ^ 



o 



Lime tanks 1. ,5 

Total weights in engine room 425 
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For the Bugeaud (Belleville) the weight of water in tanks is inci^^ised 
to 16 tons, making the total weight for this ship 436 tons. 

Detailed toeigkts of hailer». 



D'Alleat. 



Boilers proper 

Uptakes 

Accessories 

Grates and fittingB 

Tools.aod spare parts . . . 

Feed pomps 

Tanks 

Smoke pipes 

Floor plataa and laddei s . 
Fire- room ventilators — 

Air compressor 

Separator 

Water in boilers 



Total of fire rooms 

Total of all machinery. 




The difference in the weights of smoke pipes is due to the fact that 
the different contractors did not include the same height of pipe in 
their estimates, and the weights given do not include the same portion 
of the pipes. 

The table is taken from the contract weights, and is not the same as 
the weights actually in the ships. The weight of the boilers of the 
Friant are given by the contractors as follows: 

Tons. 
Boilers alone 202.61 

Uptakes 10.76 

Water in Wilws 46. 18 

Tools and spare parts 7. 26 

Joint to smoke pipes 5. 15 

Total of parts mentioned 271. 96 

Adding weights of parts not included in above, as in contract weights: 

Feed pumps 5. 2 

Tanks 4.5 

Smoke pipes 19. 8 

Floor plates and ladders 9 

Ventilators 9 

We would have a total weight in actual fire room 329 

The increase in weight of the boiler proper and the decrease in 
weight of uptake, together with the decrease in the weight of water 
in boiler, are to be noted. The total weight remains about the same 
as before- 
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Dimensions of the boilers. 



Number of fire rooms 

Number of boilers 

Number of furnaces per boiler 

Length of grate 

Width of grate 

Total grate surface square feet.. 

Total heating surface do 

Katio heating to grate surface 

Outside diameter of tubes i inches.. 

Inside diameter of tubes.. do.... 

Length of tubes 

Diameter of circulating tubes inches . . 

Number of tubes in vertical row 

Weight of water : tons.. 

Volume of steam space.... cubic feet.. 

Boiler pressure pounds.. 

Pressure at engines do.... 



D'Allest 


1 
Belleville 


3 


3 


20 


24 


1 


1 


6 ft. 8 in. 


4 ft. 7 in. 


5 ft. 4^ in. 


7 ft. 


732 


755-2 


19, 451 


21,594 


26.6 


28.6 


3.25 


3.^ 


2.91 


2.86,2.60 


7 ft. 9 in. 


6 ft. 4 in. 


10 


9 


53 


16.2 


1,879 


784 


214 


242 


170 


170 



Niclausse. 

3 

20 

1 

6 ft. 8 in. 

6 ft. 

782-8 

23,338 

29.8 

3.23 

2.97 

5ft.8iin. 

9 

46.2 

830 

214 

170 



The excess in weight of the Belleville boilers is partly explained by 
the short grates on those boilers. The Niclausse boilers have a much 
larger heating surface than the D'AUest for the same power, and con- 
siderably more than the Belleville. This is while retaining a weight 
only equal to that required for the D'AUest boilers and while having 
40 tons less weight than the Belleville. 

The ease with which the D'AUest boilers can be forced makes them 
far the most powerful boilers in an emergency of the three sets given. 

There are two air pumps for each engine, with diameters of 24.6 
inches and stroke of 15.75 inches. The number of turns of the air pump 
was designed at 168 at full power. The air pump turns the circulating 
pump also. The diameter of the turbine is 47.2 inches. 

The ratio of the final volume occupied by the steam to its volume on 
admission to H. P. cylinder is 7.4129. 

Only fresh water is to be used for feed. A filter is placed between 
the engines and the boilers, and there is an apparatus for adding lime 
to the feed water. There are two feed pumps for each fire room, of 
which one is large enough to supply the boilers. There are two evap- 
orators to supply waste feed. To make the working of the fires easier, 
there is a damper at the base of each smokestack near each boiler. 
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NAVAL MANCEUVRES OF 1894. 

By Lieut. E. B. Barry, United States Navy, 
Staff Intelligence Officei\ 



THE BRITISH MANCEUVRES. 

MOBILIZATION. 

The mobilization of the ships to be employed for the naval manoeuvres 
was ordered originally for July 11, 1894, but owing to the diflflculty of 
obtaining the necessary men was postponed to the 18th. By this post- 
ponement the crews of the Orlando and other vessels recently paid off 
on the Australian station, some 800 men in all, became available. 

An Admiralty order of June 30 directed that all ranks and ratings 
proceeding on leave were to be informed that they would be recalled 
for the partial mobilization of the fleet. 

July 1 the naval authorities at Portsmouth were furnished with an 
official list of the ships to be commissioned and mobilized at that port 
on July 18. The list comprised 2 battleships, 9 cruisers, 4 small vessels, 
and 11 torpedo boats. 

July 4 an order was issued directing the commissioning on July 18 
of 20 war vessels from the Medway Fleet Reserve. The commander in 
chief at the Nore forwarded requisitions to the Portsmouth and Devon- 
port depots for the selection of over 1,000 petty officers and men to fill 
up the complements. About 500 men were sent from Devonport and 
600 from Portsmouth.* The Admiralty approved of the embarkation, 
during twenty-eight days of the manoeuvres, of 250 first-class and 250 
second-class Eoyal Naval Eeserve men, to be carried in addition to the 
complements previously fixed for the vessels. 

The paid-off crew of the battleship Nile was sent home from Malta, 
and immediately upon arrival the men were detailed for service on board 
the vessels of the mobilized fleet. The Sheerness School of Gunnery 

* In aU, 1,395 men were sent to Chatham from Portsmouth and Devonport. 
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was closed temporarily, and 700 petty officers and men were drafted to 
the Medway Fleet. Complements of active service seamen (including 
coast-guard men) were reduced from the seagoing allowance; 10 from 
each battleship and first-class cruiser, and 5 from each second-class 
cruiser. The English press was loud in its outcries regarding the want 
of men, yet the complements of harbor ships were not drawn upon, 
and in addition to these there remained at Portsmouth and Devonport 
733 seamen and 548 men of the engineers' force. Tlie nonembarking 
section and 282 men of the embarking section of the coast guard were 
not called out. In addition there were 5,400 marines left in barracks. 
Partial mobilization differs from full or complete mobilization in 
that the reserve personnel is not ordered to embark, while in the latter 
case each ship instead of being fully manned from the active service 
would have her complement composed of a proportion of active 
service men and reserves. 



station. 


Coast 
defense. 


Battle- 
ships. 


Cruisers. 


Small 
craft. 


Torpedo 
boats. 


Total. 


J. Vesselt eommistianed for the manctu- 

vres. 

1 ThA Xore /Chatham and Sbeerness) . . 


1 


11 
7 
5 


9 

1 
1 


7 

11 

5 


28 


2 Portamonth ........................... 




19 


3 Devonnort 






11 










Total 




1 


23 


11 


23 


58 








II. Vesteli already in eommistion taking 
part in manceuvret. 

1 The Xore 








3 
3 
3 




3 


2 Portamonth ........................... 










3 


9 DevonTMrt ....................... 




] 


1 


1 


% 








Total 




1 


1 


9 


1 


12 








III. Channel equadron taking part in 
manoeuvres. 

"RnttllRh Channel etc 




4 


3 


2 




9 










IV. Coaet and port-gtuird venels fur- 
nished with full erews. 

1 The Kore 




1 
2 
3 


1 
2 
3 


1 
2 
1 


• 


3 


2 Portsmouth ....................... 






6 


3. Devonnort -- 


1 




8 








Total 


1 


6 


6 


4 


• • • • 


17 








Grand total 


1 


12 


33 


26 


24 


96 







Personnel of manceuvre fleet. 

Men for vessels comm issioned 9, 009 

Men for coast and port-guard vessels (extra) 2, 645 

Royal Naval Reserve 535 

Channel Squadron and other vessels 9,199 

Total 21.388 
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Table showing strength of mobilized fleet, 1890-1894. 



Class of ship. 



Battleship : 

First class 

Second class 

Third class 

Coast-defeDse ships 

Cruisers 

Small nud special-service 

vessels 

Torpedo boats 

Total 

Total officers and 
men employed 



1890. 



v^ Displace- 
meiit. 



4 
3 
6 
7 
26 

10 
24 



41, 800 
29,770 
37, 070 
28, 030 
117,370 

13, 380 
2,222 



1891. 



No. 



6 
3 

7 

2 

23 

14 
20 



80 ; 269,642 75 



18,860 



Displace- 
ment. 



1892. 



Toils. 
52, 270 
27, 970 
43, 710 
8,880 
78, 565 



No. 



6 
4 

7 

6 

26 



Displace- ^^ 
ment. i 



1893. 



16,305 I 17 
1,752 : 27 



Tons. 
66,550 
37, 300 
45,060 
24,470 
99,405 

18, 235 
2,361 



4 

3 

4 

1 

33 

20 
24 



229,452 93 293,381 I 89 



Displace- 
ment. 



1894. 



No, 



Tom. 
45,650 
27, 990 
25,050 
5.400 
130, 875 

20, 770 
2,222 



6 
5 
1 
1 
33 

26 
24 



Displace- 
ment. 



Toni. 

77,700 

49,460 

6,200 

5,400 

143,825 

18, 628 
2,149 



257,957 ' 96 I 305,362 



» 16, 908 



« 20, 370 




20,853 



1469 B. N. R. men not included. '535 R. N. B. men not included. 

The Dreadnought and Pallas, not included in the above, were assigned to special services. 

The following general orders, etc., were issued by the Admiralty for 
the information of both sides: 

• 

Red and Blue are two opposing naval forces ; the composition of each is known to 
both sides. For the purposes of assembly, preliminary cruises^ etc., each force will 
be divided into two fleets, viz: ''A'' 'dn(i''B/' lied fleets; '<C" and "D/' Blue fleets. 

The limits of the manceuvre area will be: On the north, 57° N. latitude; on the 
south, 47^20' N. latitude; on the east, the western coast of Great Britain and the 
south coast to longitude 4° W. ; on the west, 15° W. longitude. (See chart.) 

There will be a "forbidden belt" which must not be crossed after the termination 
of the preliminary cruise by vessels of either side. This belt will lie between a line 
drawn from Brow Head to latitude 47° 20' N., longitude 15° W., and another line 
parallel to the first, drawn from the point at which the ninth meridian cuts the 
south coast of Ireland to latitude 47° 20' N. 

On the south coast of £ugland : From Stoke Point to the Lizard, both included, 
Bed. 

On the west coast of Great Britain : From Rhossili Point to St. Bees Head, both 
included, with Anglesea and Holyhead Island, Blue. 

On the east coast of Ireland : From White Head to Orlock Point, both included, 
JRed. From Clogher Head to Galley Head, both included, Blue. 

On the west coast of Ireland: From Brow Head to Recnada Point, both included. 
Bed. From Bunbanc to Broadhaven Bay, both included. Blue. 

The Scilly Isles, the Isle of Man, the Scotch Islands, and the remaining coasts of. 
the United Kingdom not specified as heing Red or Blue are " neutral. '' For the 
purposes of these manoRuvres '^ neutral" waters extend 1 mile beyond the 5-fathom 
line off *'neutral" territory. 

The Red ports, Belfast, Bantry Bay, Falmouth and its roads, are assumed to be 
fortified, and Red ships in them are not open to attack by ships, but no Red port 
gives security to ships against torpedo-boat attack, except the portion of Belfast 
Lough to the westward of a line joining Carrickfergus Castle and Cultra Mill 
Stump. 

The Blue ports, Queensto\Vn and the Shannon, are assumed to be fortified, and 
Blue ships in them are not open to <ittack of any kind. Red torpedo boats in Bel- 
fast Harbor are secure against attack. Blue torpedo boats in MilfQ^d Haven^ 
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Holyhead, Piei (near Barrow-in-Famess), Queeustown, Kingstown, and Waterford 
are secure against attack. Other ports give no protection. 

Ships of groups (1) or (2) going into Milford Haven will be out of action for twenty- 
four hours, but Blub ships already out of action from other causes may go there 
and stay until the term for which they are out of action expires. 

Before the preliminary cruise the '*A'^ Bed fleet will assemble at Portland, the 
''B" Bed fleet at Berehaven, the '«C" Blue fleet at Torbay, the "D" Blue fleet at 
Milford Haven. 

The Bed torpedo boats, with the ship to be placed at the Bed torpedo-boat station, 
will assemble at Portland. The Blue torpedo boats, with the ships to be placed at 
the Blue torpedo-boat stations, will assemble at Falmouth. Mobilized and newly 
commissioned ships not coming from Portsmouth when ordered to put to sea are to 
proceed direct to their place of assembly without calling at Spithead. 

Torpedo boats on commissioning are to have sufficient trials to establish their effi- 
ciency and readiness for service. When ordered to put to sea, they are to proceed as 
most convenient, but with as little delay as possible, to their places of assembly, 
where they will receive the necessary orders for proceeding to their respective 
stations. The vessels of one side are not to reconuoiter the ports assigned to the 
other, unless permission is given, until ''hostilities" begin. 

When in all respects ready, the several fleets are to put to sea for one week's exer- 
cise, after which each force will proceed to its place [^of second assembly, viz: The 
" ji " Bed fleet will assemble at Falmouth, the "5" Bed fleet will assemble at Bere- 
haven, the "C" Blue fleet will assemble at Queenstown, the *'D" Blue fleet will 
assemble in the Shannon. 

The several fleets will be directed by telegraph to put to sea and carry out the 
orders issued for the guidance of each. The total time occupied by the manceuvres 
will not exceed ten days, counting from the hour of beginning. At the conclusion of 
the manoeuvres target practice as due will be carried out. Should ships require coal 
for this purpose, the places to which they are to repair will be selected by the officers 
commanding fleets. Only one-fourth of the quarterly allowance of ammunition is to 
be expended from the heavy, light, quick-firing, and machine guns of the mobilized 
ships, and this proportion is not to be fired until the termination of the mancBUvres, 
when the guns^ crews are accustomed to their work, so that it may bo expended to 
the best .advantage. Practice from aiming rifles fitted to guns is, if possible, to be 
carried out before the guns themselves are actually fired, such aiming-rifle practice 
being carried out at sea, with the ships steaming past the target. 

When the target practice has been completed, the ships will assemble for inspec- 
tion prior to dispersion at the following places: *'^" Bed fleet Jit Spithead, "5" 
/?tfd fleet in Torbay, *'C" Blue fleet at Portland, "D"Blue fleet in Plymouth Sound. 
The inspection being completed, they are to return to their respective ports of com- 
missioning. The Bed torpedo-boat squadron will assemble at Spithead and the 
Blue in Plymouth Sound, and the boats after inspection will return under suitable 
escort to their ports of commissioning. 

Should the Admiralty desire to communicate with the fleets during the progress 
of hostilities, and their instructions be conveyed by a ship attached to either of the 
opposing forces, or by any other ship, such ship is to display the signal " A. K. H." 
It will thus be known that she is acting under Admiralty orders, or is about to deliver 
dispatches or telegrams, or to signal orders received from the Admiralty, and the 
respective admirals and senior officers are to take the necessary steps to insure that 
the orders so communicated are forwarded and acted on without delay. The ship 
conveying such orders, on meeting other vessels, must exercise discretion as to com- 
municating the nature of the orders she is intrusted with, should no instruction on 
the point be given to her commanding officer. If the commanding officer of one 
vessel sights another flying the signal ''A. K. H.," he is at once to close her, so as to 
place himself at a corvenient distance for communicating by signal, should it be 
necessary to do so. 
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Reports on the manoeuvre operations are to be confined to that subject. The fol- 
lowing officers have been nominated to act as umpires : Vice- Admiral Sir W. J. Hunt 
Grubbe, Vice-Admiral J. E. Erskine, and Rear-Admiral H. G. Andoe, who will meet 
at 36; Spring Gardens, where all claims and statements for their consideration should 
be sent, addressed to '* The Secretary of the Umpires." Claims, etc.^ are to be sent 
in as soon as possible after the events to which they refer. They should be accom- 
panied by extracts from the ship's log or signal log, by track charts when suitable, 
or by other documontaryevidence likely to assist the umpires in arriving at a 
decision. Claims, etc., sent by telegraph must be followed by the same claim, etc., 
sent by the first post. 

COMPOSITION OF THE FLEETS. 

Jied side, 

Vice-Admiral R. O'B. Fitz Roy, C. B., commanding Bed side and in immediate 

command of *^A" fleet. 



First place of assembly, Portland; second place of assembly, Falmouth. 



i( i yy 



A " Fleet. 



Ships. 



Group 1. 

Royal Sovereign (flag) Battlesh ip 1 892 

liesolution do 1893 

Devastation do 1873 

Blenheim ^ I Protected cruiser, 1892 

first class. 

Endymion^ ' do ! 1894 

Bonaventure » I .do 1894 



Class. 



Date 

of 
com- 
ple- 
tion. 



Group 2. 



Brilliant. 



I 



Sappho 

Seylla do 

Terpsichore do 

Thetis ' do 

Rainbinc do 



Protected cruiser, 

second class. 
....do 



Group 3. 

Speedy 

Circe 

Renard 

Seagull 

Speedwell 

Antelope 

Rattlesnake 

Spider 

Havock 



Torjwdo vessel. 
do 



Hornet. 



.do 
.do 
.do 
.do 
.do 
.do 



Torpedo boat, first 

class. 
do 



1893 

1893 
1893 
1892 
1892 
1892 

1894 
1894 
1894 
1890 
1890 
1894 
1887 
1891 
1894 

1894 



Displace 
ment. 



14, 250 

14, 150 

9,330 

9,000 

7,350 
4,360 

3,600 

3,400 
3,400 
3,400 
3,400 
3,600 

810 
810 
810 
735 
735 
810 
550 
525 
220 

220 



Guns, 
main 
bat- 
tery. 



14 

14 

4 

12 

12 
10 

8 

8 
8 
8 
8 
8 

2 
2 

2 
2 
2 
2 
1 
1 
1 



Maxi- 
mum 
speed. 



Knots. 
18 
17.9 
14 
21.6 

20 
19.5 

19.7 

20.5 

20.6 

20 

20 

19.7 

20.2 

19.2 

19.2 

20 

20 

19.2 

18.5 

19 

26.7 

28 



Comple- 
ment. 



728 
713 
356 
613 

544 
329 

325 

325 
325 
325 
325 
325 

91 
91 
91 
85 
91 
91 
61 
61 
40 

40 



Value 
assigned 

for ma- 
ncbuvres. 



5 
5 
4 
4 

4 
4 



1 
1 
1 
1 
1 



^ Cruisers classed as battleships for manoeuvre purposes. 
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"i?" Fleet. 

Rear- Admiral Alfred T. Dalk, commanding. 

First place of assembly, Berehaven; second place of assembly, Berehaven. 

Date 



I 



Ships. 



Group 1. 



Class. 



I 



of 
com 
]>le- 
tioD 



Displace- 
ment. 



Battleship ; 1893 



Empress qf India (fla/;). . 

Reptdss do 

Conqueror do 

Astrcea^ Protected cruiser, 

first class. 



Theseus > . . 
Gibraltar > 



Group 2. 



LcUona 



Andromache 

Medea 

Medusa 

Pearl 

Barrosa 



Group 3. 



Alarm — 

Onyx 

Sheldrake 
Oossamer 



do 
do 



Protected cruiser, 
itecond class. 

do 

do 

do 

do 

do 



I 1804 
' 1882 
' 1894 

1894 
1894 



1891 

1891 
1890 
1890 
1892 

1890 



Torpetlo vessel 1894 

do 1894 

do 1890 

do 1891 



14,150 

14,150 

G,2U0 

4,360 

7,350 
7,750 

3,400 

3,400 
2,800 
2,800 
2,575 
1,580 

810 
810 
735 
735 



Guds, 
main 
bat- 
tery. 



Maxi- 
mum 
speed. 



Comple 
ment. 



14 

14 

6 

8 

12 
12 

8 

i 

6 I 

"i 

8 
6 

2 
2 
2 
2 



20 

20 
19 
19 
19 
16.5 

19.6 
19.2 
20 
19.8 



VaJoe 
assij^ued 

lor ma- 
noeuvres. 



I 



Knots. 






18 


728 


5 


17.5 


713 


5 


15.3 


305 


4 


19.7 


325 


4 


20 


560 


4 


19.7 


560 


4 



325 

325 
216 
216 
190 
156 

91 

91 I 
91 ' 

93 ; 



1 
1 
1 
1 
1 



Cruisers classed as battleships lor mauceuvre purposes. 



Torpedo-boat Flotilla, 
First place of assembly, Portland; second place of assembly, Belfast. 



Ships. 



Class. 



Depot Ship. 
Rupert, 

Torpedo Boats. 

No.45 

No.5i 

No, 5S (divisional) 

yo.80 

No.85 

No.87 



Date of 
comple- 
tion. 



Displace- Torpedo 
ment. tubes. 



Coast-defense 


1874 


5,440 


vessel. 






2 


1887 


60 


2 


1886 


60 


9 


1886 


60 


1 


1887 


105 


1 


1889 


85 


1 


1889 


85 



Maxi. 
mum 
speed. 



Knots. 
14 



16.5 
2 1 15-16 
2 ; 15-10 
2 I 17 

2 I 17 

2 17 



Comple- 
ment. 



Value 
assigned 

for ma- 
noeuvres. 
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Blue Side. 

Bear-Admiral E. H. Seymour, C. B., commaDding Blue Side and in immediate 

command of " C '' fleet. 
First place of assembly , Torbay ; second place of assembly, Queenstown. 

''C" Fleet. 



Ships. 



Group 1. 

Alexandra (flag) 

Barfleur 

Benbow 

Inflexible 

Colossus 

Edinburgh 

St. Gboroe' 



Group 9. 



Mersey 



Melampus 

Tribune 

Intrepid 

Iphioenia 

Indefatigable 
Pique 



Group S. 



Niger 
Jason 
Leda. 



Class. 



Battleship 

do 

do 

do 

do 

do 

Protected cruiser, 
first class. 

Protected cruiser, 

second class. 
do 



Date 

of 
com- 
ple- 
tion. 



do 

.do 

do 

.do 

do 



Torpedo vessel 

do 

do 



1877 
1894 
1888 
1881 
1886 
1886 
1894 



1887 

1892 
1892 
1892 
1892 
1892 
1892 

1894 
1894 
1894 



Displace- 
ment. 


Guns, 

main 

battery. 


9,490 


18 


10,500 


14 


10, 630 


12 


11,880 


12 


9,420 


9 


9,420 


9 


7,750 


12 


4,050 


12 


3,400 


8 


3,400 


8 


3,600 


8 


.3,600 


8 


3,600 


8 


3,600 


8 


• 810 


2 


810 


2 


810 


2 



Maxi- 
mum 
speed. 



KnoU. 
14.3 
18.5 
16.7 
12.8 
14.2 
14.2 
19.7 



Comple- 
ment. 



i 



17.3 

20 

20 

19.7 

19.7 

19.7 

19.7 

19.3 
19.2 
19.2 



674 
620 
480 
460 
474 
450 
560 



325 

325 
325 
325 
325 
325 
325 

91 
91 
91 



Value 
assigned 

for ma- 
ncBUvres. 



5 
5 
5 
4 
4 
4 
4. 
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"D" Fleet. 

Rear- Admiral £. C. Drummond, commanding. 

First place of assembly, Milford Haven ; second place of assembly, the Shannou. 



Ships. 



Group 1. 

Warspitb (flag) I. 

Aurora ■ 

Galatea > 

Australia' 



Group S. 



Sybille 



Naiad. 



Class. 



Armored cruiser. 

do 

do 

do 



Protected cruiser, 

second class. 
do 



Apollo , do 

Group S. i 

Hebe ' Torpedo vessel 

Jaseur* do 

Salamander do 




6UD8, 

main 
battery. 



u : 

12 ' 

12 i 
12 I 

8 

8 
8 

2 
2 

9 



Maxi- 
mum 
speed. 


Comple- 
ment. 


Knoti. 




16.7 


514 


18.1 


480 


18.1 


484 


18.1 


484 


20 


325 


20 


325 


20 


325 


19.2 


91 


19.2 


91 


20 


93 



Value 

assigned 

for ma- 

noiuvrea. 



5 

4 
4 
4 



1 
1 



' Cruisers classed as battleships for manuBuvre purposes. 

'Replaced by Drtad, torpedo vessel; completed, 1894; displacement, 1,070 tons; main battery, 2 
guns; speed, 18 to 19 knots; complement, 91 men. 

Torpedo-boat Flotilla. 
First place of assembly, F'almouth; second place of assembly, respective stations. 

HOLYHEAD. 



Ships. 



Depot ship. 
Curlew 

Torpedo boats. 

No. 60 

No. 69 

No. 60 (divisional). . 



Class. 



Date 

of 
com- 
ple- 
tion. 



Gun vessel. 



2 
2 
2 



1886 



1886 
1886 
1887 



Displace 
meut. 



950 

60 
60 
60 



WATERFORD. 



Torpedo 
tubes. 


Maxi- 
mum 
speed. 


Comple- 
ment. 




Knots. 






14.5 


103 


1 


17 


15 


1 


17 


15 


1 


17 


15 



Value 
assigned 

for roa- 
ncBuvres. 



Depot ship. 

Traveller 

Torpedo boats. 

No. 26» 

No. 27 

No. 93 (divisional)... 



Special service . . . 

1 
1 

1 



.1884 



1886 
1886 
1893 



700 

75 

75 
130 



4 
4 
3 



21 
21 
23.5 



50 



15 
15 

18 



'Replaced by No. 78, torpedo boat, first class; completed, 1894; displacement, 75 tons; uumlM^r of 
tubes, 5; speed, 19 to 20 knots; complement, 15 men. 
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Ships. 



Torpedo -boat Flotilla — Continued. 

KINGSTOWN. 



Depot skip. 
Magnet 

Torpedo boats 

No. 66 

No. 77 

No. 70 (divisional).. 




Date 
of 
com- 
ple- 
tion. 


Displace- 
ment. 


Torpedo 
tubes. 


Maxi- 
mum 
speed. 


Comple- 
ment. 


1883 


430 

75 
75 
75 






43 

15 
15 
15 


1886 
1886 
1886 


5 
5 

1 


19-20 
19-20 
22-24 



Value 

assigned 

for ma- 

nceuvres. 



MILFORD HAVEN. 



Depot ship. 

Bullfrog 

Torpedo boats. 

No. 64 

No. 65 

No. 67 (divisional) . 



Gun vessel. 



1882 



1 i 1886 
1 I 1886 
1 ' 1886 



465 




9.8 


60 


75 


5 


19-20 


16 


75 


5 


19-20 


1 
15 


75 


5 


19-20 


15 



QUEENSTOWN. 



Depot ship. 
Basilisk 

Torpedo boats. 

No. 81 (divisional) . 

No. 8» 

No. 84 



Gun vessel. 



1 
1 
1 



1890 


1,170 




14.7 


131 


• 
1885 


135 


3 


20.8 


23 


1889 


85 


3 


23 


19 


1889 


85 


3 


23 


19 



PIEL. 



Depot ship. 
Trent 

Torpedo boats. 

No. 72 (divisional).. 

No. 78 

No. 74 



Gun vessel - 



1 
1 
1 



1877 


363 






47 


1886 


75 


5 


19-20 


15 


1886 


75 


5 


19-20 


15 


1886 


75 


5 


19-20 


15 



July 18 the mobilization took place. From Portsmouth the torpedo 
boats were the first to get away. After swinging for compass correc- 
tion, they proceeded to Spithead. The Seagull^ torpedo vessel, got away 
about noon, followed shortly after 1 o'clock by the EattlesnaJcej torpedo 
vessel. The cruiser Latona^ the first of the larger vessels, left about 
4 o'clock, the last leaving before 8 o'clock. All had completed an 
hour's full-speed steam trial during the night of the 18th. At Chat- 
ham the ships of the Medway Fleet Eeserve were in a more advanced 
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state. Most of them left on hoisting their pennants in the order pre- 
scribed by the commander in chief. The Bakfleub, battleship, left on 
the 19th. At Sheerness the Onyx, torpedo vessel, was compelled to 
put back before beginning her trial, owing to a serious leak in one of 
her boilers, found upon examination to be due to a defect in one of the 
plates. Torpedo boat Vo, 26 had her propeller injured and had to be 
towed into harbor. Ho. 26 did not take part in the subsequent manoeu- 
vres, but was replaced by Ho. 78. 

At Devenport all ships to take part in the manceuvres were commis- 
sioned at 9 a. m., the commander in chief fixing the time for ships to 
leave in order to avoid confusion. At noon the Devastation, port-guard 
ship, left for Portland, the gun vessel Curlew for Falmouth, and the 
torpedo vessel Jason for Torbay, where she arrived the same day. 
The Pique, cruiser, broke down, owing to defective cylinder packing, 
and was repaired at Plymouth. Fo mishaps occurred during the steam 
and torpedo trials of the torpedo boats. 

July 19 the new torpedo vessel Jaseue returned to Sheerness dis- 
abled, the eccentric of starboard H. P. engine broken; she was replaced 
in the manoeuvres by the Dryad, torpedo vessel. This vessel fitting 
out at Chatham, had not yet been placed in the steam reserve. Orders 
were issued in the evening of July 20 to commission her, and she left 
Chatham on the 21st at 2 p. m. and Sheerness for her station on the 
22d at 7.30 a. m. 

The Empress of India, battleship, with the Repulse, battleship, and 
Barrosa, cruiser, in company, anchored about 5 p. m., July 19, in Bantry 
Bay. 

The Antelope, torpedo vessel, returned to Plymouth July 20 for repairs 
to her port air pump; she left next day. 

July 22 the " A " fleet was at Portland, its first place of assembly. At 
this time the "5" fleet was short the cruisers Thesus, Medea, Medina, 
and the torpedo vessel Onyx; the last named had put back to Sheerness 
to land a man injured by the machinery. She rejoined July 23 while 
the fleet was cruising. The others joined on July 22. 

July 21 the **C" fleet was assembled at Torbay. 

July 22 the "D" fleet was at Milford Haven, except the Galatea, 
armored cruiser, reported to have broken her eccentric shaft. She 
repaired at Portsmouth and left to join the "D" fleet July 25. 

PBELIMINABT EXERCISES. 

July 23 the four fleets put to sea for' a week's preliminary cruise. 
The day before the Rupert, coast-defense vessel, with torpedo boats 
Nos. 45, 52, 53, 80, 85, and 87, left Portland for Belfast. 

During the preliminary cruise the fleets were exercised at fleet tac- 
tics, general quarters, collision drill, fire quarters, etc. During thick 
weather fog buoys were tried. They consisted of 18 gallon casks 
painted red with two broad white stripes and towed 150 fathoms 
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astern by a grass hawser. The ship next astern kept lier bow near 

the buoy. It was found the hawsers were too heavy and sank the 
buoys too deep. 

The '^0" fleet lost two torpedoes during exercise while at anchor 
July 28 at Milford Haven. The one lost from the Barfleur, battle, 
ship, was soon recovered, but divers sent from various ships failed to 
find the one from the Benbow, battleship. It was afterwards picked 
up, however, by a coaster and returned. A torpedo fired from a sub- 
merged .tube in the Mersey, protected cruiser, stuck fast and was 
dislodged with much difficulty by divers. 

After reaching their stations the torpedo boats had frequent exercise 
at evolutions, simulated attacks, and torpedo practice. 

The "A" fleet anchored at Falmouth July 29 and 30. The "i?" 
fleet anchored in Bantry Bay July 29, having sent in the light cruisers 
and torpedo vessels the 28th to coal and to rest their crews. The "C 
fleet was at Queenstown July 30. The "D " fleet was in the Shannon 
the same day. 

Great improvement was shown as the result of the preliminary cruise 
in all drills, exercises, and evolutions, officers and men ^^ shaking down'' 
rapidly. The various torpedo boats and depot ships reached their 
respective stations at the proper times. Great activity was shown 
coaling and preparing for the second part of the program; by the 
morning of August 2 all the fleets had reported ready. 

The following was the distribution of force by points : The Bed for(je, 
Vice- Admiral Fitz Eoy, with the "A'' fleet, 32 points, at Falmouth; 
Rear- Admiral Dale, with the "^" fleet, 32 points, at Berehaven. Six 
torpedo boats and the Rupert at Belfast, no weight of points assigned. 
Total, 64 points. 

The Blue force, Rear- Admiral Seymour, with the "C fleet, 38 points, 
at Queenstown ; Rear- Admiral Drummond, with the " D " fleet, 20 points, 
ih the Shannon. Three torpedo boats and a vessel to act as depot ship 
at each of the following-named ports: Milford Haven, Holyhead, and 
Piel, on the English coast; Kingstown, Waterford, and Queenstown, 
on the Irish coast, no weight of points assigned. Total, 58 points. 

It will be seen that the Red force was slightly superior, although the 
preponderance of Blue torpedo boats went far toward counteracting 
this. The Blue ^^C" fleet was stronger than the Red "A'' fleet, while 
the Red "B^ fleet was stronger than the Blue "Deflect. If "C" 
could force an engagement with "^" before "A'' and "5" effected 
junction, "0" probably would gain a decisive victory, as an excess of 
points present in action equal to one-ninth of the adversary's was 
required under the rules. 

Experience, however, has shown the great difficulty of forcing an 
engagement at short notice. The chances seemed good for a junction 
of the Red forces. I^othing was to be done by anyone engaged in the 
manoeuvres that would not be permissible, or likely to be practicable 
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in time of war. No ship was to approach within 8 cables of an enemy^s 
ship. Ships or torpedo boats entering neutral waters, or communi- 
cating in any way with the shore in neutral territory, were to be out of 
action for twenty-four hours. An enemy's ship coming within 6,000 
yards of the entrance to a fortified port was to be out of action for 
twenty-four hours. 

As already stated, the '^J5" fleet was superior to the '^D'' fleet, but 
Queenstown and the Shannon are nearer to each other, by the only 
route open, than Falmouth and Berehaven; hence speed fovEedwas 
an important consideration. While either fleet could increase its 
speed by dropping its slowest vessels, the difference was largely in 
favor of the Red side. ''A " and "^,'' by dropping the Detastation and 
Oon^weror, became 17-knot fleets by the loss of 8 points, while C and D 
would be compelled to drop four battleships, or 17 points, to exceed 
14 knots. 

The following considerations are suggested: First, strength reck- 
oned in points; secondly, speed, which can be increased only by the 
loss of strength in points; thirdly, an unknown factor, the relative 
geographical positions of the starting points; and, fourthly, the value 
of the torpedo vessels and boats with their effect upon the remaining 
strength of the opposing fleets when brought into action. 

Press comments stated : 

It is open to anyoDe to suppose Falmouth is intended to stand for Malta, Qaeens- 
town for London, Belfast for Gibraltar, and Berehaven and the Shannon for Portland 
and Brest respectively. That there is at least some resemblance is unquestionable, 
and this may increase the interest in the forthcoming manoeuvres. 

By holding a map of the area of manoeuvres to the light, with the 
back toward the observer and the top to the left, the resemblance to 
the coasts of Great Britain, France, and the Medit-erranean is very 
marked; the Red territory at Berehaven representing the Plymouth 
and Portsmouth district; the Shannon, Brest or Cherbourg, with Bel- 
fast as Gibraltar, at the entrance to the Mediterranean, and Plymouth 
representing Malta, beyond the two strips of French Mediterranean 
territory. 

XAN<ECVBE8. 

August 2 the iieets left their second places of assembly for their sev- 
eral rendezvous in obedience to telegraphic orders. Hostilities were 
to begin at 9 o'clock the following evening. The "A " fleet was sent to 
latitude 48^ 30' K., longitude 6° 30' W.; the " JB" fleet to latitude 51o 
25' K, longitude 12o 30 W.; the "C" fleet to latitude 50© K, longitude 
90 W., and the «^D" fleet to latitude 52o 30' K, longitude 12o 30' W. 
The Red rendezvous were not known to the Blue side and vice versa. 
At 11 a. m., August 3, the time hostilities were to begin was made 
known to torpedo boat and signal stations and to telegraph stations 
within the area of the manoeuvres. 
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Red side, 

'^A'^ fleet. — The plan of the Bed side was based upon the supposition 
that the Blue '' " fleet would occupy the southern entrance of the Irish 
Channel. This fleet was then to be drawn ofl:' from the eastern side of 
the channel in pursuit of the fast cruisers to the westward, while the 
fighting part of Bed ''A" would slip through and effect junction with 
Red '* B. " Once past " C " the success of the Bed side was certain, as 
"D " would be crushed between the two superior fleets, after w|^ich an 
overwhelming force could destroy ^'0," or drive it to the shelter 
of a fortified port. 

The '* A ^ fleet left its rendezvous when hostilities began August 3, 
and steamed at 10 knots to Labadie Bank, regulating speed so as to 
arrive there about noon. It was ordered that no firing at torpedo 
boats was to take place, but they were to be driven off by the torpedo 
vessels, and Jio lights were to be shown except to avoid collision. 

At Labadie Bank the cruisers Brilliant^ Bainbow, Sappho, Scylla-j 
Terpsichore, and Thetis and the torpedo vessels Antelope, Battlesnake, 
Circe, and Benard were detached about noon, August 4, and ordered to 
steam through the middle of the channel at 17 knots, and to join the 
"^" fleet at a preconcerted rendezvous off Eathlin Island, north of 
Ireland, the object being to draw off' the enemy's main fleet in pursuit 
under the supposition that it was the ^'A " fleet, but to go at too great 
a speed to fear injury from torpedo boats. They were out of sight 
by 6 p. m., when the rest of the fleet at 11 knots shaped a course for 
the Irish coast. Later, speed was increased to 15 knots. The Devasta- 
tion, unable to keep uj), was left to follow as best she might. The first- 
class torpedo boats Havoclc and Hornet took station ahead, while the 
torpedo vessels Speedy, Speedwell, and Seagull covered the rear. 
Although rated at 20 knots, the torpedo vessels in the rough sea fell 
astern. At 5 a. m., August 5, the fleet x)assed Queenstown, and at 8 
a. m. was off Carlingford Bay, when the light squadron, with the Latona 
in company, rejoined. The Blue fleet was sighted at 9.55 a. m. 

^'B^^ fleet. — Upon leaving the rendezvous at 10 knots speed the '^B^ 
fleet shaped course for the northwest coast of Ireland. The cruisers 
Latona and Andromache were sent ahead at full speed to get news of 
the Blue '' C " and '*D " fleets and to communicate with the Whitehead 
signal station before dark, August 4. Speed was increased to llj 
knots, the limit allowed by the Conqueror, and course shaped for Malin 
Head. The cruisers Medea and Medusa were sent ahead to get news of 
the " D " fleet, but with orders not to pass Malin Head. At 9.10 i). m., 
August 4, the crm&er Pearl was sent to meet the Andromache, which 
vessel at 10.10 p. m. reported having sighted the " D " fleet at 1 p. m. 
12 miles north of Aran Island, that she and the Latona had been 
chased back 5 miles, but had then followed the hostile fleet again, and 
that the " D " fleet had passed Eathlin Island at 8 p. m. The Medea 
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had chased the Salamander and claimed to have put her out of action 
off Deeliu Head. The Latona failed to communicate with Belfast 
through Whitehead signal station. 

When near the Maidens at 5.10 a. m., Augusts, the combined Blue 
fleets of 22 vessels were sighted on the port bow and the "5" fleet 
steamed full speed for Belfast. At 5.48 a. m., wben about midway 
between Garron Point and the Maidens, the engagement began at 
4,000 yards range, and was continued until 6.40 a. m., when the ".B" 
fleet, e?:cept the Barrosa, had passed within the limits of Belfast Lough. 
Here the "jB" fleet was secure against attack, but did not anchor 
awaiting developments. Before entering Belfast the Latona was sent 
to the southward to warn the "A" fleet of what had taken place. She 
was chased by the battleship Barfleur, but escaped by her superior 
speed. In making for Belfast the " i^" fleet passed within 6 cables of 
the Maidens, violating the rules and entailing the penalty of being put 
out of action for twenty-four hours. 

Blue side. 

" C " FLEET.— The plan of the Blue side was for the " C '' fleet to 
unite with the ^'D" fleet: first, in order to preserve the latter from 
defeat by either '^A" or "^'V second, that being united, the Blue side 
might be so superior to either "A'' or " ^" as to be certain of over- 
powering them if met alone, with a possibility of conquering them if 
united; or, at least, of avoiding defeat if tlie Bed side had been 
weakened by the operations of the Blue torpedo boats, by the detach- 
ment of ships, or by other causes. It was the main object of the 
Admiral to place his whole force between the two fleets of the enemy. 
The narrowest channel being easiest to guard, the l^orth Channel was 
selected. 

As regards the Blue torpedo boats, the Admiral decided to move 
those at Queenstown farther north at the beginning of hostilities, and 
to use those at Waterford, Kingstown, Milford Haven, and Holyhead 
primarily against the "A " fleet if trying to push north; secondarily, 
against any of the enemy passing through the Irish Channel. The boats 
from Piel were to operate toward Belfast, with the cruiser Intrepid 
acting as scout and escort. If the state of the weather prevented this, 
the boats were to seek shelter under the northeast coast of the Isle of 
Man and to look out for Bed vessels trying to pass. The cruiser Iphi- 
GENiA, with the torpedo vessels Leda and Jason, were also detached 
to support the torpedo boats. 

At 9 p. m., August 3, the "C fleet left its rendezvous at 10 knots 
speed (that of the Inflexible), and steered to the northward by a 
route prearranged with the "D " fleet, so that they should not miss each 
other. When off Carnsore Point, at noon of August 4, the torpedo 
vessel Niger was sent to communicate with the signal station there. 
At this time Blub ^' C " was 12 hours ahead of Bed "A,'' The Nioeb, 
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returning, broagbt news that three cruisers had passed BlackRod Bay 
at 8 a. in. As these ships had not answered the challenge, it was 
concluded they belonged to the '^J5" fleet. The night of August 4 
two of their own torpedo boats, Nos. 81 and 83, were iiut out of action 
by the '^C" fleet through mistakes on both sides. The Pique, cruiser, 
was successfully torpedoed by a Red torpedo boat, near Belfast, and 
put out of action. The cruisers St. GEORaE and Indefatigable were 
especially useful as scouts, the great speed of the former enabling her 
to acquire information and to communicate it promptl3% A ship thrown 
out as repeating ship, nearly to the limit of signal distance, conveyed 
information to the fleet. While scouting, the St. GEORaE made 19 
knots, and it is thought her junction with the Blue " D " fleet rendered 
the Red torpedo-boat attack a total failure. 

*'D" FLiEET. — The "D" fleet left its rendezvous at the appointed 
time and made for the North Channel at 14 knots. August 4, at 12.30 
p. m., two cruisers were sighted oii' the Bloody Foreland, which were 
reported by the lookout ships to be enemies. These cruisers remained 
out of range, but kept the fleet in sight. The night of the 4th, at 10.20 
p. m., when near the Maidens, the fleet was attacked by three torpedo 
boats, which, it was claimed, were all under a heavy fire in the rays of 
the search lights. A second attack not long after was successfully 
resisted and the boats were driven off. One boat discharged a torpedo 
at the Galatea, but missed her. The Galatea claimed to have put 
her out of action. The cruisers Apollo, Naiad, Sybille, and the 
torpedo vessel Hebe were then sent out to endeavor to catch torpedo 
boats returning to Belfast and to scout toward the "5" fleet. The 
Aurora also was sent on scouting duty and lost touch with the " D " 
fleet. Later she proceeded to the rendezvous off the Calf of Man and 
remained six hours as previously stipulated. While there the "A " fleet 
passed without discovering her. She started back at 9 a. m., August 5 
and was able to rejoin her own fleet and take part in the action with 
the <'A" fleet. 

At 12.40 a. m., August 5, the "C" fleet was sighted ahead. At 2 
a. m., Red torpedo boats again attacked ; one boat discharged a torpedo 
across the Alexandra's bows, a second missed her stern by only 
about 5 yards and a third, although discharging her torpedo from off 
the starboard beam, missed her entirely. The attack seemed to be 
directed mainly against the Alexandra. 

The Blue fleet. 

"C" and "D^ met about 2.30 a. m., August 5, 5 miles to the north- 
ward of the Calf of Man and steamed for the North Channel together. 
At 5 a. m. the " -B" fleet was sighted and measures were taken to cut it 
off from Belfast. The engagement took place as already described. 
Later, when the "1?" fleet was seen coming out of Belfast Lough, Eear- 
Admiral Seymour commanding, the Blue side sent a flag of truce to 
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liear- Admiral Dale, commanding the "^" fleet, claiming the fleet 
under several violations of the rules. Rear- Admiral Dale also claimed 
the Colossus and Edinbuboh for having approached within the 
6,000-yard zone of the defenses of Belfast while trying to cut off the 
Conqueror. 

The Blue fleet now stood to the southward to intercept the "^" 
fleet, which was sighted at 10.10 a. m. The ''A'' fleet apparently was 
making for Belfast when first made out. The fleets ai)proached on 
nearly opposite courses, the "A " fleet being nearer the Irish coast. 
When the *^A" fleet was abreast of the Blue fleet the ^"I?" fleet was 
in sight coming from Belfast. The 'M'^ fleet changed course simul- 
taneously 16 points and stood parallel with the Blue fleet. At 10.20 
a. m., when the action began, the opposing fleets were about 15 miles 
south of Belfast. The Alexandra fired the first gun at 10.20 a. m., 
and at 10.27 the action was general. At the beginning of the action 
the Devastation was absent from the *'A" fleet, but she rejoined at 
10.52 a. m. The Blue fleet was short the Iphigenia, iNDEFATiaABLE, 
and Aurora. Counting the Devastation as present, the preponder- 
ance of the Blue side amounted to 20 points, or 52 points to 32. The 
Aurora rejoined the Blue side during the action, raising the total to 
56 points. At 10.48 a. m. the Empress of India came within range and 
opened fire. This may be taken as the time of the junction of the Red 
fleets. At 12.30 p. m. the engagement terminated, having lasted the 
prescribed two hours, and each side claimed a complete victory. By 
mutual agreement hostilities were suspended, the Bed fleets put into 
Belfast, the Blue "C" fleet went to Kingstown and the Blue " D " to 
Holyhead to await the decision of the umpires. 

Their decision, given August 7, was as follows: Claim of ^^C" and 
''D'' fleets for '^^" Bed fleeton morning of 5th allowed; claim of "^^' 
fleet for Edinburgh and Colossus allowed; claim of Alarm, Onyx^ 
Sheldralce, Gossamer against Australia disallowed; claim of " C " and 
'^ D " fleets against '^ A " Bed fleet allowed. Thus the Blue side gained 
a complete victory. 

FORMATIONS AND EYOLUTIONS. 

The usual formation of the '^A" fleet during tactical exercises was 
with the 6 large vessels in double columns from 8 to 10 cables apart; 
distance between ships, 4 cables; astern of these were 4 of the smaller 
vessels, 2 in each column; outside these were 2 more columns of light 
vessels parallel to the others and distant about 4 cables. 

The "J5" fleet was divided into 2 divisions; the first division com- 
posed of group 1; the second division, all the other vessels distributed 
as scouts, ahead, astern, and on either flank. The first division was 
in column of vessels. The formation of the Blue fleets while cruising 
was similar to that of Bed "J..'' 

The '^A" fleet left its rendezvous in column of sections with the 
Boyal Sovereign and Besolution leading. The cruisers started from 
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Labadie Bank in columu of vessels. Columu of sections was main- 
tained until after sighting the Blue fleet, when it was altered to col- 
umn of vessels, with the cruisers and light vessels on the disengaged 
side. After the "J5" fleet was made out coming from Belfast, course 
was changed simultaneously 16 points, bringing the hostile fleets on 
parallel courses. The Blenheim leading, then the Bonaventure^ Resolu- 
tion^ UndymioUj Royal Sovereign j and Devastation^ in the order named. 

The ^'B^ fleet left its rendezvous in column of vessels, the Umpress 
of India leading. On her starboard beam, at 6 cables' distance, were 
the Latona and Andromache; similarly disposed on the port beam were 
the Medea and Medusa; on the quarter of the rear vessel, the Astrcea^ 
were the Pearl and Barrosa. The Alarm, Onyxy Gossamer^ and 8hel- 
draJce were scouts and lookouts. At 8 a. m., August 4, the fleet formed 
in double column, the flagship leading the starboard column. At night 
the light squadron formed astern of the battleships. When the Blue 
fleet approached, the formation was changed to column of vessels, the 
Umpress of India leading, then the Theseus, Repulse, Gibraltar, Con- 
queror, and Astrcea, in the order named, though later the Conqueror, 
being unable to keep up, fell astern. The cruisers took station on the 
disengaged side. 

The '^C fleet left the rendezvous in columns of sections, the star- 
board column headed by the Alexandra and the port by the Mer- 
sey. On the starboard flank were the St. George and three of the 
cruisers; two were on the port flank. The torpedo vessels, as look- 
outs, were one on the Alexandra's starboard bow and two off the 
Mersey's port quarter. 

When the " J5" fleet was sighted to port under the land, the Bar- 
FLEUR, Colossus, and Edinburgh steered in to head them off from 
Belfast, while the others changed course simultaneously 16 points. In 
the running fight that followed, regular formation was broken in the 
effort to cut off* the enemy. 

The "D" fleet left the rendezvous in column of vessels, with the 
Warspite leading, followed by the Aurora, Australia, and Gala- 
TEA. The Apollo, Sybille, and Kaiad were off the starboard beam, 
the Hebe and Dryad off the port beam. Approaching the N^orth 
Channel the Sybille, and Naiad were sent 3 miles ahead, and the 
other ships closed up, with the Hebe and Apollo on the port flank. 
At this time the Dryad had fallen astern and the Australia was 
sent to guard her. They rejoined after daylight. With no lights- 
showing, the fleet ran through the North Channel without molestation. 

When the "C" and ^*D" fleets united there were 13 out of 16 of 
the "C" fleet and 7 out of the 10 of the <^D" fleet— all the heavy 
ships except the Aurora, which joined during the second battle, and 
all the cruisers except the Iphigenia and iNDEFATiaABLE, giving a 
total of 52 points. 

^'C" and "D" were in column of vessels, except the Barfleur, 
Colossus, and EDiNBURan, when "^" was attacked. During the 

2418— No. 14 13 
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action with *^A ^ the formation at first was 4 divisions — divisions in line, 
changed later to divisions in echelon. In this formation the Blue fleets 
were in much closer order than Bed ^^J.," though the first and second 
divisions were widely separated. In the first division were the Wab- 
8PITE, Galatea, and Australia; in the second division, the Alex- 
andra, Inflexible, and Bexbow ; in the third division, theBABFLEUB, 
Edinburgh, and Colossus; in the fourth division, the St. Geobge 
and the cruisers. 

TORPEDO BOATS. 

^^ Xo ship was put out of action by a torpedo boat. The lightness of 
the nights seems to have had a twofold effect. No. 80 {Red) in evading 
a torpedo vessel at first missed the Blue fleet, but managed to keep 
up with it and got within range of the rear ship, which was not at- 
tacked, because she was supposed to belong to group 3, a class exempted 
from torpedo attack by the rules. The light apparently was not suffi- 
cient to permit the real character of the ship to be ascertained. On 
the other hand, it is reported that the nights were never really dark 
enough to afford concealment to the torpedo boats. 

^^The torpedo lieutenant in command of Xo. 80 makes the interest- 
ing observation that owing to the speed of the hostile fleet the boats 
were unable to regain their position for attack when once it had been 
lost. From this it seems permissible to infer that high speed will be of 
itself no unimportant protection to ships traversing at night narrow 
waters infested by torpedo boats. The torpedo boat operations were 
upon a too restricted scale to supply much valuable instruction, but 
as far as they went they tend to confirm the view that the most effective 
employment of the torpedo boat in war will be limited to sending her 
to attack an enemy's ship in a known position within the boat's range 
of action, and that the whereabouts of the enemy must be first ascer- 
tained and be communicated to the commander of the boat. The 
necessity of combining with torpedo boats vessels of other and larger 
classes to scout and discover the enemy, where exact information as 
to his position can not be obtained by other means, seems to be estab- 
lished, and, if so, it carries ^ith it the obligation to consider a mere 
flotilla of torpedo boats by themselves as a belligerent factor of dis- 
tinctly imperfect efficiency." * 

While at anchor in Belfast about 2 a. m., August 6, an alarm raised 
by a patrol boat brought on heavy firing and the liberal use of search 
lights by the Red fleet. 

A pigeon obtained from Dublin by the officers of the Latona carried 
a message ashore for a correspondent when the ship was CO miles at 
sea. Commander Login, of this vessel, shortly after her mobilization 
sent several pigeons to his private aviary at Whale Island, where they 
all arrived in safety. 



-^t 



* From the official report. 
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Augast 7, at 6 p. m., by Admiralty order, the manoeuvre operations 
were brought to a close. 

Aft<?r target practice, the "A" fleet went to Spithead, the "j5'' fleet 
to Torbay, the "0" fleet to Portland, and the ^- D" fleet to Plymouth 
Sound. After inspection the ships dispersed. 

COALING. 

Twenty vessels of tonnage varying from 450 to 650 tons were char- 
tered by the Admiralty to serve as colliers, at the rate of 9 shillings 
($2.19) per ton. Twelve Temperly's transporters, delivered at Cardiflt' 
and issued in pairs to six of the colliers, worked well in putting the coal 
on board, but there was considerable delay in stowing. It was noted that 
the battleships coaled faster than the cruisers. The Empress of India, 
battleship, made the best record in the fleets by coaling at the rate of 50 
tons per hour. The Colossus^ battleship, coaled at tlte average rate of 30 
tons per hour. The Endymion^ protected cruiser, at an average rate of 
about 33 tons per hour, took in 200 tons at night. The Blenheim's (arm- 
ored cruiser) average rate for four hours was 37 J tons per hour, while 
on board the Theseus^ protected cruiser, with a bunker capacity of 1,200 
tons, it was ;found impossible to stow at a better rate than 19 tons per 
hour. These figures i)lainly indicate that rapid stowing is the main 
factor in the problem of rapid coaling, which will become a vital one in 
time of war, and seem to point to the necessity for an expert coaling force 
organized in connection with the colliers; for it is to be expected that 
the crews of ships coming into port to refill their bunkers will be too 
much exhausted by their work at sea to undertake advantageously the 
still more arduous work of coaling. The experiences of the manoeuvres 
eiiphasize the recognized necessity for simplifying the complicated sys- 
tem of impracticable shapes, sizes, and locations of coal bunkers that 
has come into vogue as the natural sequence of a too strict adherence 
to the idea of compartment subdivision in construction. 

SIGNALS. 

The flag hoists worked fairly well for day signaling, but it was 
thought that some other system wouldy/have to be devised for use in 
actual war, since under the i)resent conditions the signal men are too 
much exposed and the signal halliards too liable to be shot away early 
in an action. In night work the multiple fiber lamp was much liked 
for masthead work. The Scott shutter lamp did not function well and 
was condemned for use in the fleet. 

BILGE KEELS. 

The utility of bilge keels in diminishing rolling was shown by the 
behavior of the three sister ships, Repulse being with them m\^ Empress 
of India and Resolution without them. The former ship rolled but very 
slightly even when green seas were coming aboard, while her two sisters 
showed as much as 30 degrees of roll. Bilge keels have since been 
fitted to all the battleships of this type. 
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TARGET PRACTICE. 

Moving practice with great and B. F. guns was held, and the use of 
the Barr and Stroude range finders found favor. One of the results 
of the target practice held after the manoeuvres was the demonstration 
of thex>ower and usefulness of the Maxim gun. Great-gun and rapid- 
fire target practice was conducted while under way by towing a target 
astern of each ship while the fleet was in doubly column, in echelon of 
columns. The targets used were triangular in shape, presenting three 
faces, each 12 feet long by 5 feet high. Each ship fired at the target 
abeam, towed by the ship next ahead of her in the opposite column. 
Fault was found with hydraulic turret- training gear ; on the other hand, 
electrical training gear is regarded with great favor. 

Mobilization under war conditions would not be conducted in the 
same manner as that preceding the manoeuvres. It was known offi- 
cially and published in the press June 18 that the mobilization 
would take place July 18. Everything possible was done during the 
month to advance the condition of ships not already in commission. 
As a consequence, the rapidity with which ships were commissioned 
and left the navy-yards represented in many cases a month's work. 

CASUALTIES. 

Alexandra: A gun broke adrift during the heavy weather on 
August 3. A man was killed by being struck on the head by the 
training handle when attempting to apply the compressor. 

Aurora: Machinery broke down. Bepairs were made at sea. 

Benbow: a slight defect in the engines was found on the night of 
August 2. Bepairs were made at sea. 

Empress of India: An accident to the steering gear delayed the ship 
for two hours during the first week of the manoeuvres. 

Galatea: Eccentric of port engine broke. Bepairs were made at 
Portsmouth. 

Resolution: A boat was lost during the heavy weather on August 3. 

Astrcea : The caj)stan engine was disabled and replaced by a similar 
one taken from the Hermione, 

Gossamer: The rods of the main feed pump broke. Bern rods were 
sent from Keyham to her at Berehaven. 

Intrepid : Air pumps worked so badly that the ship had to haul out 
of line. Bepairs were made by ship's force. 

Latona: Steering gear temporarily disabled and rudder injured. 

Medea: Steering gear temporarily disabled. 

Pearl: Steering gear broke down on trial when the ship was com- 
missioned. Bepairs made by ship's force. 

Pique: Cylinder packing was found to be defective. Bepairs made 
at Plymouth. Defective distiller was replaced by one from Retri- 
bution. 
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Eainboiv : Minor defects in machinery forced ship to haul out of line. 
She soon rejoined the fleet. 

St. GEOBaE: Engine-room indicator broke down. 

Antelope: Port air pump was disabled. Eepairs were made at 
Plymouth. Main feed pump gave out just before the second battle. 

Dryad : Steam pipe was defective. Repairs made at Pembroke. 

Jaseur: Starboard engine was disabled. Eeturned to Sheerness. 

Jason: Main feed pipe of one of her boilers burst. Eepairs made 
at Plymouth. 

Onyx: Leak was developed in starboard forward boiler on trial 
when commissioned. Ship returned to Sheerness. 

Rattlesnake: Some slight repairs had to be made. Ship was sent to 
port for this purpose. 

Salamander: Machinery broke down while ship was steaming to 
effect a junction with "C" fleet. 

Spider: A boat was lost during the heavy weather on August 3. 
Afterwards the feed pipes gave out, and the ship was forced to leave 
the fleet. 

Havock: A defective stay in one of the boilers necessitated repairs. 

Hornet: Condensers leaked. While chasing during the second stage 
of the manoeuvres the engines were disabled, owing to the giving way 
of a bolt in the crosshead. Before the engines could be stopped a 
cylinder cover was cracked, two piston rods broken, and a large hole 
knocked in the condenser. 

Some of the defects developed in the Havock and Hornet are reported 
to have been due to the slow speed (5 knots) at which they were com- 
pelled to steam in order to keep their stations in a rough sea. These 
vessels were very uneasy and severely tried their engines. 

26 (torpedo boat): Propeller was damaged by striking an obstruction 
in Totlands Bay. Boat returned to Portsmouth. 

45 (torpedo boat) : Plates were forced in and seams opened by a blow 
from an exercise torpedo discharged by 53 (torpedo boat) during prac- 
tice. After a collision mat was placed over the hole at Carrickfergus 
she made a full-speed run to Belfast for repairs, and just succeeded in 
making port with her fires out, since her pump service could not keep 
the water below the grate bars. At a later stage of the manoeuvres 
an accident happened to one of her cylinders. 

67 (torpedo boat) : Steering gear was defective and gave trouble dur- 
ing the manoeuvres. Bow plates were sprung by the boat's ramming 
and sinking a water tank vessel at Pembroke. This last injury was not 
at first apparent, but developed during the fast run to Plymouth. 

71 (torpedo boat) : Leak was developed and boat returned to Ports- 
mouth. 

72 (torpedo boat) : Feed pumps choked. Boat was towed to Ply- 
mouth by 73 (torpedo boat). 

74 (torpedo boat) : A small steam pipe burst and the rudder was 
injured. Eepaired by crew. 
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79 (torpedo boat) : Cylinders were found to be out of order. Boat 
was detained at Falmouth. 

83 (tori)edo boat) : Shaft was rei)orted as broken. Boat was towed 
into Quecmstown. 

87 (torpedo boat) : Machinery slightly defective. Repairs made by 
crew. 

93 (torpedo boat) : Machinery broke down twice during the manceu- 
vres. Repairs were made at Falmouth. After the first repairing, which 
was followed by a satisfactory trial, the crosshead bolt of her starboard 
eugiuebroke and she returned to Falmouth, at a speed of 14 knots, under 
her port engine. The starboard engine was repaired and the bow, 
which had developed structural weakness, was strengthened, after which 
no further trouble was experienced. 

A number of ships were temporarily disabled by defects in their 
steering gear. 

COMMENTS. 

The mobilization was carried out without confusion. Officers and men 
took up their duties punctually, and the ships got away from the navy- 
yards with promptness. The experience gained, not only by those 
taking part in the mobilization of such a large force, but also by those 
directing it, is particularly valuable, enabling them to discover and cor- 
rect defects in a system that can approach perfection only through a 
series of such tests. The composition of the fleets, many of the ships 
being commissioned only for the manoeuvres, rendered necessary a pre- 
liminary cruise. This cruise is valuable to prepare the personnel for 
the strategical program by enabling commanding officers to gain expe- 
rience manoeuvring their vessels during the fleet evolutions; officers 
and men to "shake down" into their duties, and thus bring about that 
unity and cohesion which make men of war of ships and fleets of their 
aggregation. 

The task set the Red fleets was a difficult one. Although their speed 
was superior to that of the Blue fleets, the latter were operating on 
interior lines and their junction could be effected more quickly than 
that of the Red fleets. In the neighborhood of Belfast alone did the 
Blue fleets run danger of torpedo-boat attack, while the "A ^ fleet, 
traversing the Irish Channel, was exposed to the attacks of a number 
of torpedo-boat flotillas. The time lost by Admiral Fitzroy with the 
"A" fleet was lost with a purpose, in order to develop the strategy 
of Admiral Seymour of the *'C" fleet. Admiral Fitzroy based his 
movements upon the supposition that the Blue fleets would attempt 
to oppose his advance at the southern entrance to the British Channel; 
"C to hold him until the arrival of -^D" would insure his defeat, not 
to mention the aid to be derived from the torpedo boats. The "A ^ 
fleet, having a weight assigned of but 32 points, was liable to defeat by 
the "C" fleet alone, with an assigned weight of 38 points; but the "C 
fleet was not strong enough to capture the ^^A^' fleet. The "A'' fleet, 



BRITISH COMMENTS. 199 

by its superior speed, had a much better chance to avoid decisive action 
with the "0 " fleet than would at first sight appear. 

Meanwhile Admiral Seymour, rightly judging that his best chance 
of ultimate success lay in defending the narrowest channel, and that, 
too, nearer the *^ D" fleet, made all speed to effect junction and at the 
same time to keep ahead of the "A" fleet. Although inferior in speed 
to the "J5" fleet, the " D " fleet made such good use of its time as to 
effect junction with the " C " fleet before either of the Red fleets caught 
up. The Blue fleets had passed Belfast and were within less than 20 
miles of their chosen line when the "J5'' fleet was made out. This was 
the turning point in the manoeuvres. It is impossible to say what would 
have been the result if Admiral Dale, commanding the ^^^" fleet, had 
not ignored rule 39 governing the manoeuvres, which forbade approach- 
ing within 6 cables of neutral terrif:ory, or if he had availed himself 
of his superior speed to steam northward into the Atlantic. 

In real warfare it would have been impossible for the "-B'' fleet to 
reach the shelter of Belfast, opposed as it was by a force nearly double 
in weight of points (32 to 52). Besides, the Blue fleets would have cut 
off the "^ " fleet from Belfast by interposing between it and that harbor, 
as in war no requirements of distances or rules would have restrained 
an overwhelming force from falling directly upon its adversary. That 
the Blue fleets would have received injury, perhaps extending to the 
loss of several ships, seems certain, but the "J5" fleet would have been 
either annihilated or so much injured as to be incapable of giving the 
"-4.^' fleet any assistance. The only doubtful point connected with the 
first engagement is the amount of injury the "^" fleet might have 
inflicted on the Blub fleets and whether their fighting power would 
have been reduced below that of the ^'A " fleet. 

Much useful information had been expected from the scouting experi« 
ence to be gained during these manoeuvres, but the operations were 
brought to a close at that stage of the proceedings when scouting 
might have been of the most value. Every increase of mobility in a 
fleet will make the duties of scouts more difficult and at the same time 
more important. Upon discovering that the Blue fleets had effected 
junction, which should have been known to him through his scouts 
before sighting them himself, Admiral Dale, commanding the '^B'^ 
fleet, could have varied the problem to such an extent as to open a 
wide field for speculation. Of the questions thus raised one of the 
most important is that of endurance or ability to keep the sea. The 
"^" fleet was faster than the Blue fleets and it would have been 
impossible for Admiral Seymour to catch it without so weakening the 
force holding the North Channel as to expose that force to capture by 
the "A" fleet. Tactical and strategical considerations then, made it 
necessary for the Blue admiral to keep his force together. 

In order to develop the rdle of the scout it has been suggested that 
cruisers and fast light vessels also used for scouting be assigned no 
weight of points and thatthe rules governing manoeuvres be so framed as 
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to make tbem of uo value in action ; fleet commanders then will be under 
no temptation to retain these vessels with them to increase the fighting 
power of their respective fleets, but will assign them to scouting duty. 

The comparatively minor part played by the torpedo boats is a con- 
trast to what they accomplished last year (p. 341, No. XIII). It is 
true, however, that the nature of the movements threw the Blue 
flotillas almost out of the sphere of action, and the time available, 
only one night, was too limited for any definite conclusions to be 
reached. In connection with this subject the only point brought out 
seems to be that "higli speed will be of itself no unimportant protection 
to ships traversing at night narrow waters infested by torpedo boats." 

The so-called panic among the Eed ships at anchor in Belfast Harbor 
calls for a system of signals whereby there will be no failure to recog- 
nize patrol boats and emphasizes the possible danger of friendly ships 
injuring one another through the indiscriminate use of search lights 
during a torpedo attack. 



THE FRENCH NAVAL MANCEUVRES. 

The naval manceuvres were designed to test the operation of the new 
decree for the defense of the coast of France. As a consequence the 
operations of the fleets were mainly confined to attacks on the coast. 
A brief outline of the present system of coast defense is given below. 
(See also p. 95, General Information Series, No. XII). For the purposes 
of defense the five maritime districts {arrondissements) are divided into 
19 coast sectors, as follows: 



District num- 
ber. 



First 



Second. 



Sector 
number. 



Third. 



Fourth 



1 I 



Fifth 



15 
16 
17 
18 
19 



Headquarters and name 
of sector. 



1 Dunkirk 

2 Abbeville 

3 Havre 

4 Cherbourg 

5 St. Malo 

6 St.Brieuc 

7 Brest 

8 ] Lorient 

9 , St. Kazaire 

10 i Lea Sables-d'Oloune 

11 I Rochefort 

12 Koyan 

13 Bayonne 

14 Perpignan 



Cette 

Marseilles 
Toulon.... 
Antibes... 
Nice 



Under con- 
trol of— 
(A = Army, 

N = Navy). 



A. 

N. 
N. 
N. 
N. 
N. 
N. 
N. 
N._ 
N." 
N. 
N. 
A. 
A. 

N. 
N. 
N. 
A. 
A. 



Boundaries. 



Belgium to Cape 6ris-Nez. 

To mouth of the Scie, inclusive. 

To mouth of the Dives. 

To mouth of the Ay, inclusive. 

To Cape Frehel. 

To mouth of the Douron. 

To mouth of the Aven. 

To Grand Mont Point. 

To Coupelasse Point. 

To Point Grouin-du-Cou. 

To mouth of the Sendre. 

To Arcachon Basin, inclusive. 

To Spanish frontier. 

Spanish frontier to mouth of the 

Aude. 
To Grau-du-Roi, exclusive. 
To S^che d'Alon. 
To Cape N6gre. 
To mouth of the Var. 
To the Italian frontier. 
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Corsica and Algiera-Tuuis each form an independent sector. Sectors 
marked "A" are commanded by a general or superior officer of the 
army; those marked "N" by a flag officer {officier general) or superior 
officer of the navy. Commanders of sectors are under the orders of 
the maritime prefects, who are under the minister of the navy or war. 
The commander of the Marseilles sector is under the orders of the 
general commanding the army corps in that region, as far as the defense 
of that place is concerned. For the rest of his sector, and for the 
employment of the navy, he is under the maritime prefect of Toulon. 
The governors of Dunkirk, Bayonne, Perpignan, and Nice command 
their sectors. Bach commander of a sector has for assistant a superior 
officer of the other service, naval or military, as the case may be. The 
maritime prefects direct the semaphore service in what relates to naval 
operations. All orders to the semaphore service and to the sea mobile 
defense are, if possible, sent through the sector commander; if not so 
sent, he must be informed. 

Under the authority of the sector commander are : 

1. The coast brigades and the active units of the customs service. 
2. After their mobilization, the forces organized for coast defense 
under cognizanc of the war department. 3. Marine troops of the 
sector. 4. Fixed defenses under cognizance of the navy department. 
5. Floating defense elements: Coast defense vessels, cruisers, torpedo 
boats, under the maritime prefect of the district, when a place in the 
sector where they may be stationed is attacked. Sector commanders 
are independent of territorial commanders until reenforcements called 
for by them exceed three battalions, when the general commanding the 
region will take command of all land operations, under the minister of 
war. He can take command of all operations, if of sufficient impor- 
tance, under a special order of the minister of war. 

CHAXXEL AND ATLANTIC. 

The operations began on the night of July 15, 1894; in the north 
they were divided into three separate parts : 1. The surprise of various 
points along the coast, the destruction of their defensive works, and 
attempts at landing. 2. As last year {see p. 351, General Information 
Series, No. XIII), the forcing of the Straits of Dover by a hostile fleet 
at night. 3. Torpedo-boat attacks upon an enemy's fleet at anchor and 
underway in defense of a threatened place. 

Part I. 

The Northern Squadron, under the command of Vice- Admiral Brown 
de Colstoun, went to sea the evening of July 15. Hostilities were to 
begin at 12.30 p. m., July 16, and to cease at noon on the 20th. 
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The following-named vessels composed the ^Northern Squadron: 



Ship. 




Suffiren (flag, vice-admiral) . . 
Yictorieuae (flag, rear-admi- 
ral). 

Keqain 

Fnrienx 

Tonnerre 

Fulminant 

Isly 



Jean-Bart. 
Epervier. . 



Surcouf. 



Lance 

Salve 

Aveme . . . 

Turco 

Lancier... 
Archer . . . 
Zonave . . - 
Grondeur . 
Grenadier 



Battleship 

Armored cruiser. 



Coast-defense vessels. .. 

do 

do 

do 

Protected cmiser, first 

class. 

do 

Protected cmiser, third 

class. 
do 



Torpedo vessel 

do 

Torpedo boat, first class. 
do 



.do 

.do 

do 

.do 

do 



Date of 
launch. 


Displace- 
ment. 


Guns, 

main 

battery. 


Maxi- 
mum 
speed. 








KnoU. 


1870 


7,782 


14 


14.3 


1875 


4,700 


13 


12.8 


18S5 


7,200 


2 


15 


1883 


6,000 


2 


13.8 


1875 


5,589 


2 


14 


1877 


5,651 


2 


14 


1891 


8,100 


10 


19 


1889 


8,000 


10 


19 


1886 


1,240 


5 


17.3 


1889 


1,848 


4 
Tubet. 


19.5 


1886 


395 


2 


18 


1886 


395 


2 


18 


1894. 


115 


2 


25.2 


1892 


119 


2 


20.5 


1892 


119 


2 


25.8 


1893 


120 


2 


20.5 


1892 


119 


2 


21.5 


1892 


114 


2 


24 


1892 


119 


2 


25.5 



Comple- 
ment. 



(r75 
376 

332 
248 
249 
248 
332 

332 
134 

190 

63 
63 
34 
26 
26 
26 
26 
34 
26 



The period of naval manoeuvres is utilized to call out a portion of 
the reservistes for their yearly training. They are embarked upon ves- 
sels undergoing trials and upon vessels mobilized from the second 
category of reserves. 

The following is a list of the number of reservistes and vessels 
mobilized : 



Port. 


Reservis- 
tes. 


Vessels. 


Torpedo boats. 

• 


Cherbourg 

Brest 


600 

650 

250 
300 

550 


Turenne (armored cruiser), 
Latouche - Tr6ville (pro- 
tected cruiser, first class), 
Flamme (armored gun 
vessel), Oocyte (armored 
gun vessel), Phl6geton 
(armored gun vessel). 

Tourville (protected cruis- 
er, first class), Jemmapes 
(coast-defense vessel). 


First class: Grenadier, Grondeur, Zouave, 
Dehorter, Nos. 129, 166, 170, 171, 163, 165, 
145, 146. Second class : Nos. 60, 70, 72, 81. 
90,106,107,111,114. 

• 


Liorient 


Second class : Nos. 61, 73, 75, 80, 81, 84, 136, 
137, and 5 others. 

8 or 10. 


Kochefort 

Toulon 


Chamer (protected cruiser, 
first class), Chanzy (pro- 
tected cruiser, first class), 
d'Iberville (torpedo ves- 
sel). 

Acheron (armored gun ves- 
sel). Fusee (armored gun 
vessel), Mitraille (ar- 
mored gun vessel). 


8. 

First class: Nos. 173, 178, 180, 181. Second 
class : Nos. 85, 94, 96, 98, 101, 103. 
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The rSservistes of the first four districts began to embark July 9 
aboard the mobilized gun vessels and torpedo boats. 

To test the system of coast defense as applied to sectors thrown, as 
it were, upon their own resources, the Havre and Dunkirk sectors 
were to receive no aid except that furnished by their own mobile 
defense. Hence, while the attack upon ports or the debarkation of 
landing parties was rendered easier, absolute conclusions could not be 
drawn owing to the absence of a defensive squadron, which, in real 
war, would at least make such attempts rather hazardous. 

In the Lorient and Rochefort districts the third-class protected 
cruiser Fahert, after filling her complement with rSservistes at Lorient, 
cruised off the mouths of the Gironde and the Loire during two weeks, 
where the mobile defense of these two districts tried to break the block- 
ade established by her. No other portions of the coast defense of these 
districts took part. 

At Havre the shore batteries were manned, the garrison was made 
ready to repel attempts to land, and the Havre fire brigade prepared 
to extinguish imaginary fires where liable to occur. July 18, at 3 a. m., 
a cruiser approached Havre, fired a gun, and then a rocket, indicating, 
under the rules, that the attacking squadron would appear in less than 
two hours. It was made out at daylight, 7 or 8 miles to the eastward 
of Cape H^ve. The PhUgHon and Oocyte^ armored gun vessels, were 
under way in the roadstead, and four torpedo boats were sent well to 
the front. At 5.30 a. m. firing began. The attacking force was divided 
into two groups — the Suffren, battleship, Victorieusey armored cruiser, 
RequiUy coast-defense vessel, and Tonnerre, coast-defense vessel, 
attacked the forts between the jetty and H^ve; the coast-defense ves- 
sels Fulminant and Furieux the battery in front of Villerville. The 
protected cruisers Surcouf, Jean-Bartj and Epervier remained out of 
range as outposts, takiug no part in the attack. The vessels steamed 
in ellipses in front of the batteries. The four torpedo boats that 
remained outside were driven by a counter attack to take shelter within 
the range of machine guns and infantry. 

The principal object of the attack upon Villerville was to effect a 
landing and to take in reverse the defensive works on the left bank of 
the Seine. 

At 8 a. m. the Fulminant^ Furieux^ and Isly entered the Seine, which 
placed the port at their mercy. At 9 a. m. the vessels drew off' and 
the fleet steamed to the northward, finally anchoring at La Hougue. 
The torpedo vessel Archer was sent to Cherbourg to have defects in 
her cylinders repaired. July 19 the squadron passed the Straits of 
Calais, pretended to bombard and destroy Calais, while, at the same 
time, the protected cruiser Isly^ with a torpedo vessel and two torpedo 
boats, attacked Wissant. During these attacks they were guarded 
against a sortie from Dunkirk by the protected cruisers Jean-Bart and 
Surcouf. These places decided destroyed, the squadron steamed full 
speed to Dunkirk, the object being to destroy it and repass the Straits 
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before night. As previously iustructed, the available torpedo boats, 
acting as buoys, rapidly took position along the edges of the shoals off' 
Dunkirk, and the fleet, steaming in column, successively silenced the 
coast works at Gravelines and the defenses at Dunkirk. About 5 
o'clock the squadron was again off Calais, where four torpedo boats 
and the torpedo vessel Lance were detached to simulate a landing and 
the destruction of the semaphore at Cape Gris-Nez. Owing to the 
state of the weather a real landing was not made. July 19 the Zouave, 
torpedo boat, first class, was escorted to Dieppe by the Epervier^ owing 
to having developed leaks in her boilers. July 20 the squadron moored 
at Cherbourg. 

The weather during most of the time was bad, but not bad enough 
to deter an enemy in real warfare from attempting to carry out with 
every prospect of success landings and destruction of semaphores, 
light-houses, bridges, railroads, etc. Light batteries would undoubt- 
edly have been destroyed, and, while the heavier ones could resist 
attack successfully, they would be powerless to prevent the possible 
destruction of Havre itself. 

The injuries to the torpedo boats Archer and Zouave can be attributed 
to the hurried way they were put into active service. It is impossible 
to handle delicate vessels of this type with green crews. Whatever 
may be the rapidity and system of mobilization, there must be a certain 
time allowed for officers and men to become accustomed to their vessel" 
and to one another. Particularly is this true in regard to evolutions 
to enable the commanding officer to become acquainted with the 
manoeuvring qualities of his vessel. These small vessels can not join 
a fleet within a day of mobilization without risk of serious injury. 

During the operations both the attack and the defense were conducted 
with method and accuracy. The ships preserved their distances dur- 
ing attack and executed every evolution with precision. On shore the 
signal communication, both by telegraph and by semaphore, left noth- 
ing to be desired. This is considered a great step in advance over 
previous years. 

Part II. — FoBcma the Straits of Dover. 

The squadron was divided into two divisions. The First Division, 
supposed to be French — composed of the following-named vessels: 
SuFFREN, battleship; FuRiEUX, Tonnerre, and Fulminant, coast- 
defense vessels; ISLY and Epervier, protected cruisers; Lange and 
Salve, torpedo vessels; Grenadier, Lanoier, Archer, Averne, 
and Dauphin, torpedo boats — would oppose the attempt. 

The Second Division^ supposed to be the enemy — composed of the 
following-named vessels: Requin^ coast-defense vessel; Victorieuse, 
cruiser; Surcouf2iJid Jean-Bart j protected cruisers — was to attempt to 
force the Straits from the north. This division, under the command 
of Rear- Admiral Menard, left Cherbourg the evening of July 23; the 
First Division at 7 p. m. the 24th. 
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Besides attemptiDg to force the passage the Second Division^ if suc- 
cessful, was at liberty to attack any portion of the coast between the 
Belgian frontier and Cherbourg. For this reason the coast defense 
vessels Fulminant and Tonnerre were kept at Cherbourg by Yice- 
Admiral Brown of Colstoun, to guard the southern part of the 
threatened territory. For similar reasons the Suffren, battleship, 
FuRiEUX, coast-defense vessel, and two torpedo boats were sent to the 
neighborhood of Havre. 

A light division was formed of the Isly, protected cruiser; Eper- 
ViER, protected cruiser; Salve, torpedo vessel, and three torpedo- 
boats, which scouted all night between the English coast and Calais, 
while the Suffren, the Furieux, and the other two torpedo boats, 
remaining within communicating distance, covered the coast from Bar- 
fleur to Zuydcoote. The coast-defense vessels Tonnerre and Fulmi- 
nant left Cherbourg the morning of the 27th for La Hougue to support 
the light squadron. The torpedo boats Averne and Archer lost 
touch with their squadron and put into Cherbourg for news the night 
of the 27th. They left to rejoin early on the 28th. 

At midnight the enemy attacked La Hougue, and again after being 
joined by their cruisers at 5.30 a. m. The coast-defense vessels Ton- 
nerre and Fulminant coming to the relief of La Hougue, were joined 
by the protected cruisers Isly, Epervier, torpedo vessels Salve, 
Lance, and torpedo boats Archer, Averne, and Dauphin, and 
immediately attacked the enemy off Querqueville. At this time the 
Suffren, battleship; Furieux, coast-defense vessel, and two torpedo 
boats were near Havre. Hostilities ceased with this attack about 6.30 
a. m., and all the vessels steamed toward Douarnenez Bay, passing 
along the coast in front of Cherbourg. 

The Second Division left Cherbourg the evening of July 23, anchor- 
ing the evening of the 24th off Ambleteuse, and leaving the following 
morning at 6 steamed slowly to the English coast above North Fore- 
land. Ate p. m. the division began the attempt to pass the Straits, 
and at 9.30 p. m. was south of South Foreland. The admiral, with the 
Victorieuse^ armored cruiser, and Eequin, coast-defense vessel, steaming 
at 9 knots, sent the cruisers ahead at 15 knots with lights extinguished. 
The Jean-Bart, i)rotected cruiser, discovered the Salve, torpedo vessel, 
and drove her off. Shortly afterwards the Isly, protected cruiser, was 
discovered to port, and both vessels opened fire, the Surcouf, protected 
cruiser, came up and the Isly was caught between two fires; in real 
warfare she would have been destroyed. The Epervier, protected 
cruiser, came to the rescue of the Isly and joined in the battle. The 
Victorieuse and Bequin passed the Straits during this action, keeping to 
the westward of Yarne and as close to the land as possible. The Isly 
and Epervier drew off. 

At daylight on the 26th the division was off the Isle of Wight, 
watched from a distance by the Isly, Epervier, and Salve. When 
these saw the enemy steering south they steamed toward Havre to 
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notify Admiral Brown. At 11 a. m. course was shaped for La Hougue, 
which place was bombarded at 'midnight by the Victorieusej armored 
cruiser, and Requin^ coast-defense vessel. At 4.30 a. m., July 27, when 
the Jean-Bart and Surcouf rejoined, they were chased by the cruisers 
of the First Division, with whom an action took place, and a few more 
shots were fired at the town, when the firing ceased. This terminated 
the second part of the manoeuvres. 

It would seem from the disposition made by the defense that two 
forces each nearly equal in strength to the enemy were posted at the 
two most important places on the coast — .Havre and Cherbourg; but 
even this quasi equality would not obtain unless the light squadron 
could retain touch with the enemy and reenforce the coast defense at 
menaced points. The Second Division^ although discovered while pass- 
ing the Straits, succeeded in placing the Isly twice under fire and 
made its way south unchecked. La Hougue was attacked without oppo- 
sition and the bombardment had ceased before the arrival of the coast- 
defense vessels. The advantage rested with the Second Division. It 
was impossible for the First Division to prevent the Second Division 
from passing the Straits, and however well taken his dispositions the 
force at the disposal of Admiral Brown was not adequate for the task 
imposed upon it. 

While these manoeuvres were in progress an attack was made on 
Cherbourg to develop weak points in the defense and also to famil- 
iarize the personnel with their duties. During the 26th the Oocyte^ 
armored gun vessel, and Phlegethon, armored gun vessel, steamed about 
in front of the defenses at various distances, firing being carried on by 
determining distance and speed as in real warfare. The batteries were 
manned by the marine artillery and the army. 

A night attack also was made by the Oocyte and Phleg^thon, favored 
by darkness. Unsuccessful efforts were made to enter the harbor 
through the western and also through the eastern entrance. After 
failure at the eastern entrance a second effort was made at the western 
entrance, but the gun vessels were discovered and driven off. Hostili- 
ties then ceased. The shore search lights were found to be very efficient. 

The Oocyte and PhlSgithon were atta<)ked on the night of July 28, 
while under way, by torpedo boats and on the 30th, while at anchor, 
by 14 torpedo boats of the mobile defense of Cherbourg. Both attacks 
were successful, but no special features were developed. 

THEME. 

The following theme was given : 

Part III. 

An enemy's fleet represented by the Northern Squadron, having 
command of the sea, has unsuccessfully attacked Brest, with a certain 
amount of injury to the squadron resulting. The squadron anchors in 
Douarnenez Bay to repair. The Brest defense mobile flotilla attacks it 
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there. The following day, after effecting repairs as well as possible, 
fche squadron, not judging it safe in the bay, weighs anchor and under- 
takes to reach one of its own ports at the speed of its most injured 
vessels. The torpedo flotilla, notified of its departure, attempts to 
attack it at sea. 

The squadron anchored July 28 in Douarnenez Bay. The Eper- 
VTER, protected cruiser, had been sent on in advance to place buoys. 
The anchorage was protected on the south by the Yerres rocks and La 
Pierre Profonde. The ships were anchored in an octagonal formation, 
each side about 400 meters (437 yards) long, with the Isly, protected 
cruiser, and Jean-Bart in the center, the Lance, torpedo vessel, to 
the northwest of the vessels to defend the approach from Morgat Point. 
Patrol boats were used to guard the approaches. The narrow pass 
between Laber Island and Laber Rock, although difficult at best, was 
presumed to be familiar to the Brest attacking force and was closed by 
a hawser stretched across boats. The larger pass between the Verres 
and Laber Rock was guarded by steam launches equipped with search 
lights and armed with revolving cannon. Sectors to illuminate were 
assigned the torpedo vessels. (See fig 2.) 

The Brest torpedo flotilla consisted of boats No, 145, flag boat of the 
commander commanding the defense mobile and also directing the 
operations, and Nos. 61^ 73, 75, 80, 81, 83, 84, 136, 137, 17, 21, 23; total 
13. They were divided into four divisions, to act separately and in a 
manner previously determined. The torpedo-boat divisions left in suc- 
cession for Douarnenez Bay about 10 p. m. The night was dark and 
cloudy, rain having just ceased falling, with a light wind and smooth 
sea. 

About 11.35 the Fulminant, coast-defense vessel, was torpedoed 
from a distance of less than 200 meters (218 yards). By the illumi- 
nation produced by the search lights the position of all the ships was 
made out from the torpedo boats, and attacks continued until after 2 
o'clock. A torpedo was discharged at the Requin, coast-defense vessel, 
by No, 73 coming from the southeast without the patrol boats having 
seen her. 

JVo. 145 made what probably was the most successful attack, at a 
distance of less than 100 meters (109 yards) from the Suffren, The 
attack, in spite of every precaution taken by the defense, was eminently 
successful, many of the ships being struck more than once. 

At 2.10 a. m. hostilities ceased. 

The Lancier, torpedo vessel, left for Brest the 29th to have her 
distiller repaired. 

At 4 p. m., July 29, the squadron got under way. According to 
previous agreement speed was limited to 7 knots, supposed to be that 
of the injured vessels. About 9 j). m. the formation against torpedo 
boats was taken, the armored vessels in column of vessels natural 
order^ interval, 400 meters (437.3 yards), protected ahead, astern, and on 
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both flanks by the cruisers and torpedo vessels, distance between 
colamns 600 meters (656 yards). {See fig. 3.) The night was dark, with 
a fresh northwest breeze and a rising sea. Aboat 10.30 p. m. a red 
light burned close aboard indicated the presence of a torpedo boat. 
The Jean-Bart opened fire at once and a regular melee ensued. In 
spite of the rough sea the torpedo boats were handled with great skill 
and passed among the ships of the squadron in all directions. 

Anchored at Camaret, the flotilla waited news from the semaphores 
of the weighing of the squadron. Putting to sea immediately, they were 
able to make out the masts and rigging. Certain that the eneiny 
would double Ushant, they took post about the Helle Channel, by 
divisions, and surrounded the squadron. Chance may have had some- 
thing to do with their success, but should not detract from the merit 
due the calculations of the flotilla commander nor from the merit of 
the attack. All signal poles had been taken down, which rendered the 
discovery of the torpedo boats much more difficult. These torpedo 
attacks two nights in succession, and conducted by 13 boats acting 
in concert, were more successful than ever before, and though many 
conditions were unfavorable not an accident took place. The good 
results are attributed to the training acquired by the commanding 
officers navigating along a difficult coast where they are always on the 
alert and also to the good condition of the boats themselves. 

This attack terminated the manoeuvres, 

CASUALTIES. 

Archevy torpedo boat, first class: Injuries to cylinders; was sent to 
Cherbourg for repairs. 

Grondeuvj torpedo boat, first class: Slight fire, extinguished by force 
on board. Collision July 18 with Jean Bart, protected cruiser. Her 
bow was bent to port; put into Bologne, where she received sufficient 
repairs to enable her to reach Havre, where work on her was completed. 

Zouave, torpedo boat, first class: Developed leaks in after boiler July 
19; was escorted to Dieppe by the Epervier, protected cruiser. 

Lance, torpedo vessel : Pipes of distiller injured ; repaired at Brest. 

No. 146, torpedo boat, first class: Boiler tube burst; repaired at 
Cherbourg. 

No, 165, torpedo boat, first class: Boiler tube burst; repaired at 
Cherbourg. 

THE MEDITEBBANEAN. 

The rSservistes began to embark July 9 aboard the mobilized ves- 
sels. In the meantime the active and reserve squadrons, under the 
command of Vice-Admiral Baucheron deBoissoudy, had left port July 
2, and exercised in evolutions and in receiving torpedo attacks at 
anchor and under wav. 

The fleet returned to Toulon July 9, where ships filled up -with coal, 
provisions, etc., and the reservistes embarked. 
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The following program of the iiianoiuvres was issued by Vice- 
j^dmiral de Boissoudy : 

July 9 to 16, till up with stores at Toulon ; 16 to 29, exercise at scout- 
ing and getting torch with other squadrons in the northwest basin of 
the Mediterranean, limited to the southward by a line from Ajaccio to 
Cabrera (Balearic Islands). Raising a blockade. Battle firing will com- 
plete these manoeu tcs. July 30 to August 3, separate squadron exer- 
cises; the active squadron about Corsica, the reserve squadron on the 
coast of Provence. 

Mediterranean Fleet. 



Vice-Admiral Baucheron de Boissoudy, commander in chief. 
ACTIVE SQUADRON. 
Rear- Admirals Gadaad and Le Bourgeois. 



Ship. 



Formidable (flag) . 
Devastation (flag) 

Hoche 

Mareeau 

Magenta 

Neptune 

Amiral Duperri . , 
Amiral Baudin . . . 

Courbet 

Alger 



Tage 

Lalande 



Fatieon . . . 
Vautour . . 
Watignies 

Leger 

Livrier . . . 
Bonibe ... 



Corsaire 

Mouiquetaire 
Audacieux . . . 
Kabyle 



Class. 



Date of 
launch. 



Battleship 

do 

do 

....do 

do 

do 

do * 

do 

do 

Protected cruiser, first 

class. 

do 

Protected cruiser, third 

class. 

do 

do 

do 

Torpedo vessel 

do 

do 



Torpedo boat, first class. 
do 



.do 
do 



1885 
1879 
1886 
1887 
1890 
1887 
1879 
1883 
1881 
1889 

1886 
1889 

1887 
1889 
1891 
1891 
1891 
1885 



1893 
1892 
1889 
1891 



Displace- ^"°«' 



ment. 



mam 
battery. 



9,700 

9,639 

11,300 

12,000 

10, 600 

10,630 

10, 487 

8,320 

9,652 

8,200 

7,345 
1,877 

1,240 

1,280 

1,310 

450 

450 

395 



170 
150 
103 
106 



Maxi- 
mum 
speed. 



12 
14 
22 
21 
21 
21 
21 
15 
14 
10 

24 

4 

5 
5 
5 

1 
1 

4 i 

Torpedo ' 
tvhes. I 

2 

2 

3 

2 



Knots. 
16.2 
14 
16.2 
17.5 
17.5 
16.5 
14.3 
15.2 
15.4 
19.6 

19.1 
19.5 

17 

17 

18.6 

18.8 

18.5 

18 



25.5 
25.4 
20.3 
21.5 



Comple- 
ment. 



640 
685 
660 
660 
660 
660 
664 
630 
669 
325 

400 
IflO 

134 

134 

180 

69 

69 

63 



32 
32 
27 

27 
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RESERVE SQUADRON. 
[Vice- Admiral de la Jaille and Rear-Admiral ProahetO 



Ship. 



Jtiehaieu (ti^) 
Indomptahle . . , 
Colbert (HtLg)... 

Caxman 

Terrible 

£[fax 



Forbin 



Milan.. 
Condor. 

J>ague . 
FUehe.. 



Orage 

J^elair 

Agile 

Aventurier 



Claas. 



Date of 
laanch. 



Battleship 1873 

Coast-defense vessel 1883 

Battleship ' 1875 

Coast-defense vessel. . . . 1885 

do ' 1881 

Protected cruiser, first ' 1884 

class. 
Protected cruiser, third ' 1888 

class. j 

Cruiser, third class 1S84 

Protected cruiser, third 1885 

class. 

Torpedo vessel 

do 



1885 
1885 



Torpedo hoat, first class . i 

do I 

do ! 

do ' 



1891 
1891 
1889 
1889 



Displace- 
ment. 



4,240 
7,168 
8,457 
7,200 
7,713 
4,502 

1,848 

1,550 
1,240 

395 
395 



106 
106 
103 
148 



Guns, 

main 

battery. 



19 
6 

16 
6 
6 

16 



5 
5 

4 

4 

Torpedo 
tubes. 

2 

2 

3 

4 



}^^.L I Comple- 
ment. 



irauin 
speed . 



Knott. 
13.2 
14.8 
14.4 
15 

14.5 
16.7 

20.6 

18 
17.7 

18 
18 

21.5 
21.5 
20.4 
20.6 



720 
332 
706 
332 
332 
473 

190 

186 
134 

63 
63 



27 
27 
27 
30 



MOBILIZED. 



ACH^BON . , 

Fus^B 

MiTBAILLB 



No. 85 



Armored ^n vessel 1885 



do 
.do 



No. 94 

No. 96 j do 

No. 98 1 do 

No. 101 ' do 

No. 108 ' do 



Tori>edo boat, second 

class. 
....do 



1884 
1886 

1885 

1886 
1886 
1886 
1887 
1887 

No. 178 j Torpedoboat, first class. 1893 

No. 178 do 1893 

No. 180 1 do 1893 

No. 181 ' do , 1893 



1,640 
1,150 
1,130 

54 

54 
54 
54 
54 
5A 
79 
79 
80 
80 



Torpedo 
tubes. 




4 


13 


2 


13 


2 


13 


Tubes. 




2 


20 


2 


20 


2 


20 


2 


20 


2 


20 


2 


20 


2 


21 


2 


24 


2 


21 


2 


21 



101 
84 
84 

16 

16 

16 

16 

16 

16 

22 

22 

22 

22 



The fleet left Toulon the morning of July 16 and spent the day in 
separate manceuvres. The following days were devoted to target prac- 
tice and various exercises. The night of the 21st the fleet left Salins- 
d'Hy^res in separate divisions. The Formidable^ battleship, and two 
armored vessels went south. The Marceau, battleship; Caiman, coast- 
defense vessel; Condor, protected cruiser; FUche, torpedo vessel; Cor- 
saire, torpedo boat, first class ; Mousquetaire, torpedo boat, first class, and 
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severftl smaller torpedo boats went east to attack St. Eaphael at day^ 
break, and also to destroy the semaphore at Drammont, close by. About 
6.30 a. m. the Admiral Baudiuj battleship, joined, and landing parties 
seized St. Eaphael. At noon hostilities ceased. At the same time the 
Reserve Squadron took possession of the Gulf of Juan. 

The division of the Active Squadron under the command of Rear- 
Admiral Le Bourgeois rejoined from the North African coast July 23, 
where similar exercises had been conducted. 

The search for an armored squadron was conducted by a light squad- 
ron composed of an equal number of cruisers. The division under 
Bear- Admiral Prouhet, representing the armored vessels, put to sea. 
In fifteen hours after the search began the armored fleet was discov- 
ered by tlieWattignieSj protected cruiser. The same light squadron 
was required to maintain touch with an enemy^s force and also to con- 
vey the information of its whereabouts to friendly armored vessels* 
The Wattig7iie8 was charged with maintaining touch and furnishing 
information of the enemy's movements, change of route, etc. 

A stratagem, almost successful, executed before moonrise was defeated 
by a torpedo-boat attack begun upon the Sfax, protected cruiser, first 
class. The enemy's cruisers had directed all their electaric search-lights 
upon the Wattignies^ protected cruiser, and had thus blinded those on 
board to the movements of the heavy vessels. When the attack devel- 
oped, the cruisers were compelled, however, to use their lights for their 
own protection, thus enabling the Wattignies to observe and signal to 
the Alger J protected cruiser, first class, the enemy's change of course, 
which information was conveyed by dispatch vessel to the Devastation^ 
battleship, 50 miles distant. This system of communication seems to 
work well, but the return of the dispatch vessels has not yet been pro- 
vided for. 

. Maintaining touch with the enemy has given rise to much discussion, 
and, while some hold that it is very easy to keep touch with the hostile 
vessels, others, and mostly captains of cruisers, take the opposite view. 
French authorities appear to agree that 3,000 meters (3,281 yards) is 
about the distance from which touch can be maintained. 

A second attack was made upon St. Raphael, and a large landing 
party composed of infantry and artillery took possession. While these 
operations were in progress, the Acheron, armored gun vessel, and 13 
torpedo boats of the Toulon defense mobile reconnoitered the coast from 
Toulon to the Spanish frontier. Much benefit was derived from this 
method of practical instruction. St. Tropez was blockaded by a hostile 
squadron, which also attempted to cut all land communications. The 
defending squadron, supposed to be much inferior, was compelled to 
remain passive, but relied for relief upon an allied squadron which was 
to attempt to eff'ect junction. In spite of every effort on the part of 
the blockading squadron, junction was effected at night and the block- 
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ading squadron driven off by the combined forces. The blockade was 
maintained for about 72 hours. 

Publicity is not given to these operations as they are regarded as 
particularly of national importance. It is known, however, that the 
fast cruisers were very efficient. 

July 28 the combined operations terminated, the Eeserve Squadron 
anchored at Salins-d-Hyeres, and the Active Squadron at Ajaccio, Cor- 
sica. Later, the Reserve Squadron reconnoitered the coast on both 
sides of Toulon, engaging the groups of torpedo boats attached for the 
time to the armored gun vessels Ach]&ron, Mitraille, and Fusee. 

On the Corsican coast the manoeuvres were mainly to test the effi- 
ciency of torpedo boats operating for coast defense. 

The following is a list of torpedo boats belonging to the defense 
mobile that took part in the manoeuvres near Ajaccio: 



Torpedo boats. 



No. 176 
No. 126 
No. 127 
No. 104 
No. 136 
No. 140 



Class. 


1 
Date of Displace- 
launch, ment. 


Torpedo 
tubes. 


Maxi- 
mum 
speed. 










KnoU. 


1 


1893 


79 


2 


21 


1 


1880 


75 


2 


21 


1 


1889 


75 


2 


21 


2 


1886 


54 


2 


20 


2 


1890 


54 


2 


20 


2 


1890 


54 


2 


20 



Comple- 
ment. 



22 
22 
22 
16 
16 
16 



During the night of July 31 the torpedo boats were exercised search- 
ing for a cruiser at sea protected by torpedo vessels. Another night 
the MagtENTA, battleship^ was anchored in one of the bays in the Gulf 
of Ajaccio, and was attacked there by all the torpedo boats belonging 
to the squadron and two belonging to the defense. All torpedoes used 
were fitted with exercise heads {coTies Wecrasement) to indicate hits. 
The Admiral Dupebb^, battleship, was also used to represent a man- 
of-war in friendly waters attacked by a fleet of hostile torpedo boats. 
Any means of defense available from her own resources was employed. 
No special features were developed in any of these operations. The 
exercises terminated August 3. 



CA8U4LTIE8. 

Mousquetairej torpedo boat, first class : Fell foul of the Audadeux^ 
torpedo boat, first class, July 26. Her bow was seriously damaged 
and she had difficulty regaining St. Eaphael. Later she was towed to 
Toulon by the Dague, torpedo vessel. 

Audacieuxj torpedo boat, first class: Injured by collision with Motis- 
quetaire; was towed to Toulon by the Forbin^ protected cruiser, third 
class. 

^oDwidaft/^, battleship: Slight injury to machinery 5 repaired by force 
on board. 
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COHMEIfTS. 

In the Atlantic and Channel the operation of the new system of coast 
defense was found to be satisfactory, but it is regarded as not yet com- 
plete. It is thought that an alert enemy could effect landings at various 
points along the coast, destroy signal communication, and possibly pre- 
pare the way for the landing of an army. Attacking isolated batteries 
is, for a fleet, a risky and unprofitable operation unless it is intended 
immediately to precede a serious attempt to effect a landing. The risk 
is much enhanced when the attack is directed against a position defended 
bj'- batteries, coast-defense vessels and torpedo boats. General Borguis- 
Desbordes, investigating the effect of bombardment upon Marseilles, 
allowed a hostile fleet to discharge 6,000 projectiles, which he considers 
more than could be thrown in reality. He concludes that 3 houses out 
of every 1,000 would be destroyed. Will it pay, then, to risk the loss 
of one or more appreciable units of maritime supremacy for the doubt- 
ful benefit resulting from a bombardment? Apparently not while the 
enemy's fleet is in a condition to keep the sea. 

It is a truism to state that torpedo boats to be efftcient must be in 
good condition and well handled, but the operations near Brest empha- 
sized this as never before. It is said by those capable of judging that 
the dispositions taken by the ships were the best possible, yet the suc- 
cess of the torpedo boats was pronounced, and neither the darkness of 
the nights nor the heavy sea the second night, prevented them from 
approaching close to the ships or from passing through the squadron. 
An efficient torpedo boat flotilla resolutely commanded still remains a 
source of serious danger to a fleet on a hostile coast. 
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PRELIMINARY NOTES ON THE JAPAN-CHINA WAR. 



By Lieut. H. M. Witzel, United States Navy, 
And Lieut. L. Karmany, United States Marine Corps, 

Staff Intelligence Officers . 



[^N^OTE.— As the fall data necessary for the publication of a Tolnme of the War Series are not yet 
available, the following brief account of the war in Eastern Asia is printed at the present time to 
. give a general idea of the sequence of events, without comments or deductions. The naval action off 
the mouth of the Yalu River is treated more in detail because the printed information is in general 
of such a contradictory character; for the sake of clearness, however, the illustrated diagrams are 
made as simple as possible. The same may be said in connection with the map of the theater of 
war.— Editor.] 

THE OUTBREAK OF THE WAR; POUNG DO AND ASAN. 

In the spring of 1894 an insurrection broke out in Korea which the 
national troops were unable to suppress, and the Government about 
June 1 called on China for aid. China decided to give the required 
assistance, and on June 7 notified Japan, in accordance with the pro- 
visions of the Tientsin convention of April 18, 1885, of her intention 
to send troops to Korea to suppress the disturbance. On the same day 
(June 7) Japan informed China, in accordance with the terms of the 
convention, that owing to the grave nature of the disturbances in Korea 
the presence of Japanese troops there would be necessary and that it 
was the intention of the Imperial Government to send a body of troops. 

The first detachment of Chinese troops landed at Asan (see map, pocket 
of cover), near the head of Prince Jerome Gulf, about 40 miles south of 
Seoul, on June 9; a second on June 11 — about 2,000 troops in all. 

On June 9, the same day that the first Chinese detachment landed 
at Asan, a body of about 500 men landed from the Japanese fleet at 
Chemulpo, the seaport of Seoul, and moved to Seoul. These men were 
soon relieved (June 12) by troops of the V Division (Hiroshima) of the 
Japanese army. By the beginniug of July Japan had sent to Korea 
the whole of the V Division serving with the colors, about 8,000 men, 
stationing about 1,000 at Gensan, on the northeast coast, 1,000 at 
Fusan, on the southeast coast, and the rest at Seoul and Chemulpo. 
Transports were hired and prepared for the transportation of men and 
material, all of the available ships of the navy put in commission for 
service, preliminary notice served on the first reserves of the army for 
speedy mobilization, and war material of all kinds accumulated at con- 
venient bases, so that when hostilities actually broke out Japan was 
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able to seud rapidly into the field well-equipped armies, fully protected 
while in transit. 

In the meantime Japan, claiming that it was necessary to establish a 
stable government in Korea, under which her commerce, already large, 
might peacefully increase without interruptions from frequent insurrec- 
tions and uprisings, proposed to China that certain changes in the 
methods of the internal administration of Korea be made under their 
joint supervision. China would not agree to these proposals, and inti- 
mated that the insurrection which had furnished the reason for the 
introduction of Japanese troops into Korea was suppressed and that, 
therefore, the troops should be withdrawn. The Japanese Government, 
however, ^'considered that the juncture was opportune for a definite 
settlement of the whole Korean question," and on July 14 informed the 
Chinese Government that "in this juncture the Imperial Japanese 
Government find themselves relieved of all responsibility for any even.- 
tuality that may in future arise out of the situation." And when, a little 
later, China began to assemble transports for sending additional troops 
to Korea, military considerations determined Japan's action. 

For active service in war Jax)an had available the ships given in the 
following table: 

JAPANESE FLEET. 



Name. 



Matsushima ?? . 



Itsukushima^. 
Hashidate .*^.. 

FU80 y 

Chiyoda ff. 

Hiyei..y 

Kongo ..y. 

Naniwa-.w 



Takachiho..T^. 
Yoshiuo !^. 



Akitsushima 

Tsukusbi 

Banjo 

Amagi 

Raimon 

Tenriu 

Katsuragi . . . 

Tamato 

Musaslii 

Takao . . . 
Yaeyama 



^ 



;::/: 



Class. 



Coast-defense vessel . 

do 

do , 

Armored cruiser — 

do 

Protected cruiser.., 

do 

do 



.do 
.do 



do 

Gun vessel. 
Cruiser — 

do 

do 

do 

do 

do 

do 

do 



Osbima 

Maya 

Atago ' do 

Akagi ' do 



Partially protected 
cruiser. 

do 

Gun vessel — : 



Cbokai 



do 



Displace- 
ment. 



4,277 
4,277 
4,277 
3,717 
2,450 
2,250 
2,250 
3,650 

3,650 
4,150 

3,150 
1,350 
656 
1,030 
1,358 
1,547 
1,476 
1,476 
1,476 
1,774 
1,600 



Speed, 
maxi- 
mum. 



K7lOtS. 

16 

16.8 

16 

13.2 

19 

14 

14 

18.9 

17.9 
23 

19 
16.8 



Completed. 



Remarks. 



1891, France. 

do 

1894, Japan... 
1878, England 
1890, England 
1878, England. 
do 

1886, England 

do , 

1893, England. 

1894, Japan... 

1883, England. 
1880, Japan... 
1878, Japan... 

1884, Japan.., 

1885, Japan... 

1887, Japan... 
do 

1888, Japan... 

1889, Japan... 

1890, Japan... 



I Yalu, Weihaiwei. 
,! Do. 
! Do. 
! Yalu. 

Do, 

Do. 

' Poung Do, Yalu, Wei- 
haiwei. 

Yalu, Weihaiwei. 

Poung Do, Yalu, Weii- 
haiwei. 

Do. 




Dispatch vessel. 



Yalu. 
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These ships were organized into a Main and four Auxiliary Squad- 
ron^, The Main Squadron consisted of the coast-defense vessels Matsu- 
shima^ ItsuJcusMmay and Hashidate and the armored cruiser Chiyoda; the 
First Squadron of the protected cruisers Yoshino, TakachihOj AJcitsu- 
shimay and Naniwa; the Second Squadron of the armored cruiser Fuso, 
the protected cruisers Hiyei and Kongo, and the cruiser TaJcao; the 
Third Squadron of the cruisers Katsuragi, Yamato^ Musa^hi, and Tenriu; 
the Fourth Squadron of the small cruisers Banjo and Oshima and the 
gun vessels. The squadron organization was generally maintained, 
although it was occasionally necessary, for special purposes, to transfer 
ships from, one squadron to another temporarily. Sixteen torpedo 
boats were organized in three divisions — the First and Second consisting 
of 6 boats each and the Third of 4 boats. 

Opposed to the Japanese fleet China had her J^orthebn or Peiyang 
Squabbon reenforced by the 3 third-class cruisers Kuang yi, Kuang 
KiA, and Kuang ping, from the squadron of the Kuang provinces. 
There were also 15 torpedo boats. The ships utilized are given in the 
following table: 



Name. 


Class. 


Displace- 
ment. 


Speed, 
maxi- 
mum. 


Completed. 


Remai'ks. 


Chen viieii ..- 


Battleship 


7,430 

7,430 

2.900 
2,900 

2,355 

2,600 

2,300 

• 

2,300 
1,350 
1,350 
1,030 
1,030 

1,030 

r 1, 300 
I 1, 300 

. 500 

> 

440 


Knots. 
15.5 

15.4 

15 
15 

17.5 

10.5 

18.5 

18.5 
16.2 
16.2 
16.5 
16.5 

16.5 


1883, Germany.. 

do 

1887, Germany . . 
do 


Yalu.Weihaiwei; cap- 
tured. 

Yalu. Weihaiwei- 


T^inst vuAti 


do 


Kins Tuen 


Coast-defense vessel 
do 


sunk. 
Yaln, sunk. 


rjA.i viif^n 


Yalu Weihaiwei- 


Tsi yuen (Chi yiien) 
PinfiT viien 


do 


1884, Germany.. 

1890, Fuchau 

1887, England... 
do 


sunk. 

Poung Do, Yalu, .Wei- 
haiwei; captured. 

Yalu, Weihaiwei- 


do 


Chisgynen 

Chih vuen . . 


« 

Protected cruiser. . . 
do 


captured. 

Yalu, Weihaiwei; 
sunk. 

Yalu; sunk. ' 


Yunc "wei 


Gun vessel.* 


1881, England... 
do 


Do 


Chao vunsT 


do 


Do 


Kuaus vi 


Third-class cruiser. . 
do 


1891, Fuchau 

do 


Poung Do: sunk. 


Kuans nins 


Yalu, Weihaiwei; 


Kuans kia 


do 


do 


captured. 

Yalu ; wrecked escap- 
ing from. 

Weihaiwei : sunk. 


^Vei vnen . 


sold corvettes 

Dispatch vessel 

Gnu vesselet 




Kans chi 






Weihaiwei ; captured, 
disarmed, and re- 
turned to China. 

Poung Do; captured. 


Tsao kiang (Chao 

kiaug) . 
Chen Dai 










Chen nien 




Chenli 






The alphabetical sun 
vessels. Weihai- 
wei; captured. 


Chenchung 

Chen nau .......... 








Chen tung 
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The Japanese army consisted of six divisions and the imperial guard. 
With the colors, these divisions averaged over 9,000 men, .first reserve 
about 15,000, and second reserve about 17,000. These figures for the 
guard were 6,500, 8,600, and 5,500. During the war the force witli 
the colors was swelled by drafts from the reserves, so as to bring the 
divisions up to an average war strength of 13,000 or 14,000 men of the 
several arms. 

The First Army, which operated in Korea and subsequently invaded 
Manchuria, commanded at first by Field Marshal Yamagata, was com- 
posed of the III and V Divisions under command of Lieutenant-Gen- 
erals Katsura and Nodzu. 

The Second Army, engaged in the capture of Port Arthur, and a 
division of which afterwards supported the First Army in Manchuria, 
was commanded by Field Marshal Oyama and consisted of the I Divi- 
sion, LieutenantGeneral Yam^ji, and the twelfth brigade, VI Division, 
Major-General Hasagawa. 

The land force sent against Weihaiwei was also commanded by 
Field Marshal Oyama; it was made up of the II Division, Lieu- 
tenant-General Sakuma, and the eleventh brigade of the YI Division, 
Lieutenant-General Kuraki. 

The paper strength of the Chinese army was about 1,000,000, but it 
is believed that only from 150,000 to 200,000 had modern arms, and 
these of various systems and calibers, and the army of Li Hung Chang, 
Viceroy of Pechili, about 55,000 strong, formed the only body whose 
organization, equipment^ and training were approximately modern, 
and which was ready to take the field. 

On July 23 the Japanese, claiming that an attempt had been made 

July 93, to abduct the King of Korea and carry him to the Chinese 

1894. camp, sent troops to the palace and posted guards at the 

gates, during which shots were exchanged between them and the 

Korean palace guards. After this Japanese troops were kept posted 

about the palace.. 

On July 22 China sent eight transports, carrying troops, from Taku, 
at the mouth of the Peiho, western end of the Gulf of Pechili. Among 
them were the S. S. "Feiching^' and "Irene," under British colors, 
whose sealed orders, opened at sea, directed them to go to Asan. At 
5.30 p. m., July 23, the S. S. "Kowshing, " also under British colors, 
with about 1,200 men on board, followed the "Feiching'^ toward Asan. 
The "Feiching" and "Irene" reached the anchorage off Asan in the 
afternoon of July 24 and found there the Chinese coast-defense vessel 
Tsi YUEN (Chi yuen) and cruiser KuANa yi that were to cover the 
landing. The " Feiching " finished debarking during the forenoon of 
July 25 and started on her return to China before noon of that day. 
The two transports brought General Yeh, in command at Asan, a 
reenforceuient of about 2,000 men. 

During the afternoon of July 24 a Japanese man-of-war was sighted 
off the entrance to the Prince Jerome Gulf from the Tsi yuen, and 
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later in the evening t^e Wei yuen, an old corvette, arrived from 
Cliemulpo, bringing news of the occurrences in Seoul on July 23. It 
was then determined to take the war ships back to China. Accord- 
ingly the Wei yuen left about 2 ti m., July 25, followed 
by the Tsi yuen and Kuang yi about 4.30. The two ^^^^ *^' 
latter, about 7 a, m., while off the island of Poung Do, met the 
Japanese protected cruisers YosMno, flying the flag of Bear- Admiral 
Tsuboi, Akitsushima^ and Naniwa. An action followed in which the 
YosMno and Akitsushima engaged the Tsi yuen and injured her turret, 
conning tower, and steering gear. In the meantime the Kaniwa^s gun 
tire had so damaged the Kuang yi that her commander was compelled 
to run her aground on one of the shoals off the entrance to Carohne 
Bay. The Naniwa then rejoined the other two ships and with them 
pursued the Tsi yuen, whose relieving tackles had been hooked, 
toward Shopajul Island, one of the most southern of the islands of the 
Prince Imperial Archipelago, in about latitude 37^ W north, longitude 
126° east. On opening the south side of the island the transport 
"Kowshing'' was made out standing in from the westward and, 
farther "to the southward, the Chinese dispatch vessel TsAo kiang 
bound from Chifu to Asan. 

At about 9 a. m. the "Kowshing" anchored about a mile from Sho- 
pajul Island in obedience to a signal from the Naniwa^ and an of&cer 
from the latter boarded her. About 11 a. m. the Yoshino continued in 
pursuit of the Tsi yuen and the Akitsushima of the TsAO kiang^ 
which latter had started to return to China as soon as it was seen that 
the ^'Kowshing'' had been stopped, while the Naniwa directed the 
*'Kowshing" to weigh and follow her. The Chinese, officers and men, 
on board the "Kowshing" prevented her English officers from carrying 
out the Naniwd^s signal ; and after another visit froni a Japanese board- 
ing officer and the exchange of several signals the Naniwa^ at about 
12.30 p. m., discharged a torpedo at the ^^Kowshing" and also opened 
fire, sinking her in a half hour. The Nanitca stood off and on, having 
picked up a few of the survivors, until evening, when she anchored in 
company with the lo«Aino, whose chase of the Tsi yuen had been 
unsuccessful, and of the Akitsushima, which had overhauled the TsAO 
KIANG about 2 p. m. and brought her back. At daybreak of July 26 
the vessels steamed south to the temporary base of the fleet, probably 
at the Kokun Islands (Kokun tao), a small group off the southwest 
coast of Korea in latitude 35^ 50' N., longitude 126^ 25' E., where the 
prisoners were transferred to the dispatch vessel Yayeyama for trans- 
portation to Japan. •► 

On July 25 Major-General Qshima marched out of Seoul _ 

with a force of about 3,600 men for Asan, where the 
Chinese were intrenched. After the advance guard of one of the 
Japanese attacking columns had received a check at the hands of the 
Chinese the latter were encountered in force at Seikwan, several miles 
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from Asan^ on July 29, and defeated. During the night the main posi- 
tion at Asan was abandoned, a quantity of military stores of variouB 
kinds being left behind. Of the escaping Chinese a considerable 
number, under the commanding general, Yeh,. succeeded in reaching^ 
Pingyang, Provmce of Pingan, Korea, the latter part of August by a 
circuitous route, passing to the eastward of the capital. The Japanese 
troops returned to Seoull 

PINGYANG AND THE YALU. 

Formal declarations recognizing a state of war were published by 

July 31. the Government of China on July 31 and by the Govern- 
Aug. 1. ment of Japan on August 1. 

The immediate duty assigned to the Japanese fleet was to maintain 
sate sea communications between Chemulpo and Japan, and this was 
successfully done. The fleet apparently operated from a temporary 
base in the neighborhood of the Kokun Islands (Kokun tao), keeping 
its covering vessels advanced as far as the line from Shantung Promon- 
tory to Cape Choppeki, and even looking into Pingyang Inlet. Behind 
this screen the reserves of the V Division of the Japanese army, with 
war material of all kinds, were sent to Korea as rajndly as they could 
be prepared. 

The Chinese fleet, it seems, made no attempt to interrupt the Japa- 
nese transport service 5 it remained in the Gulf of Pechili, except some 
of the smaller vessels that, on occasion, without being disturbed in 
this duty by the Japanese, convoyed transports from Port Arthur, the 
Chinese naval station at the southwestern extremity of the Kwangtung 
Peninsula, to the Yalu Eiver, the northwestern boundary of Korea. 

On the morning of August 10 a Japanese fleet of 12 vessels, accom- 
panied by 6 torpedo boats, appeared off Weihaiwei, a fortified harbor 
on the south side of the entrance to the Gulf of Pechili, about 25 miles 
west of Shantung Promontory, and exchanged a few shots with the forts. 
Finding that none of the large vessels of the Chinese fleet were in the 
harbor the fleet returned to the coast of Korea. 

About the middle of August the Japanese, leaving a garrison at Seoul, 
took up the march for Pingyang, in the north of Korea, where the Chinese 
were assembling in considerable force, some crossing the border from 
Manchuria, a Province of the Chinese Empire, and others having been 
sent by sea from Taku, Province of Pechili. One battalion of Japanese 
infantry and a company of artillery left Gensan for Pingyang, the march 
being so directed that a junction was effected with one of the columns 
marching north from Seoul before Pingyang was reached. On August 
21 the remainder-of the V Division, probably the first reserves, arrived 
at Chemulpo on 13 transports, and, the lauding being completed on the 
25th, marched north to assist in the movement against Pingyang; 
Lieutenant-General Nodzu commanding the division. The latter part 
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of August one brigade^ about 8,000 men of the III Division, was lauded 
at Gensan, on the east coast, whence Oolonel Sato with between 4,000 
and 5,000 men set out across the mountains for Pingyang. 

On September 10 the whole of the Japanese fleet was concentrated 
on the west coast of Korea, covering the movements of a fleet of 35 
transports and 1 hospital ship, carrying the second brigade of the III 
Division, about 9,000 men, the pontoon equipment which was afterwards 
used to bridge the YaJu, a large force of coolies, and great quantities 
of provisions and general military stores. Accompanying these troops, 
which did not arrive in time to take part in the battle of Pingyang, 
was Field Marshal Yamagata, sent to take command of the troops in 
the field. The transports reached Chemulpo on September 12 and 13, 
and the landing was effected under the immediate protection of six 
men-of-war. The rest of the fleet remained outside, with the First 
Squadron on the lookout in the direction of Weihaiwei, two of the ships 
appearing ofl:* that port on the morning of September 14. 

The Japanese troops from Seoul and Geusan arrived near Pingyang, 
the Chinese position, on September 13. It is said that some skill had 
been shown in strengthening the place, naturally strong. The defend, 
ing force is estimated at 15,000, while the Japanese are believed to 
have had about 17,000. The force coming from the south approached 
in three columns, one of which had been joined by the first detach- 
ment coming from Gensan. The advance works were attacked on the 
morning of September 15, the fighting lasting until dark. 
During the night the Chinese evacuated the city, retreat- ^^I^^* *'*• 
ing toward the Yalu River. On the 16th the Japanese occupied the 
place, sending a force in pursuit, but the retreating Chinese made no 
further stand on Korean territory. 

On reaching the Yalu River the Japanese halted for some time to 
allow reenforcements to come up and to perfect their transport service. 
The Japanese force in Korea then consisted of the III and V Divi- 
sions, with small garrisons at Seoul, Fusan, and Gensan. There 
remained no organized Chinese forces in Korea. 

On the evening of September 14 the united fleet, the ships covering 
the landing at Chemulpo excepted, proceeded to Pingyang Inlet, which 
was reached on the following morning. There Admiral Ito, the Japa- 
nese commander in chief, learned that the army had begun its advance 
on Pingyang, and sent 4 men-of war, with the torpedo boats, up the 
river to cooperate with the army. With the remaining ships of the 
fleet in two squadrons, the Admiral left Pingyang Inlet on the even- 
ing of September 16 and proceeded in the direction of the island of 
Haiyun (Haiyun tao), about 75 miles northwest of Cape Choppeki. 
The Main Squadron^ under his own immediate command, consisted 
of the Matsushimaj coast-defense vessel, flagship; Chiyoda, armored 
cruiser; ItsuJcushima, coast-defense vessel; Hashidute^ coast-defense 
vessel; Hiyei^ protected cruiser; Fuso^ armored cruiser, and AJcagi, 
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gun vessel. The First Squadron, Rear- Admiral Tsaboi commanding^ 
consisted of the protected cruisers Yoshino, flagship, Takachiho^ Akit- 
sushimttj and Naniwa; the ^^ Saikyo Maru," an armed transport, accom- 
panied the fleet. 

The main body of the Chinese Peiyang Squadron was off Taku on 
August 17, went into the basin at Port Arthur on August 19, and left 
for Weihaiwei on August 22. It sailed from Weihaiwei on September 
12, returned on the 14th, and left again the same evening for Talienwau 
Bay, about 25 miles northeast of Port Arthur, where it met the smaller 
vessels of the squadron and several torpedo boats that had convoyed from 
Taku 5 transports having about 4,000 men, military stores, and several 
prominent Chinese officials on board. The united squadron, with its 
convoy, reached the mouth of the Yalu River on September 16, the 
transports immediately beginning the disembarkation under cover of 
the Pino yuen, coast-defense vessel ; Kuang pino, cruiser, and the 
torpedo boats, while the remainder of the squadron anchored in deep 
water, 10 to 12 miles off shore. The squadron here anchored was under 
the command of Admiral Ting, and consisted of the battleships Ting 
YUEN, flagship, and Chen yuen, flying the flag of Vice- Admiral Liu, the 
second in command; the coast-defense vessels Lai yuen. Kino yuen, 
and Tsi yuen (Chi yuen) ; the protected cruisers Ching yuen and 
Chih YUEN; the gun vessels Chao yung, Yung WEi,and Kuang kia« 
It is reported that 4 alphabetical gunboats and 6 torpedo boats arrived 
with the fleet, and that the former and 4 of the latter remained in the 
river and took no part in the action. 

From the anchorage smoke was seen to the southwestward at 10 a« 
t 1 * ni* oil the 17th, and Admiral Ting got his squadron un- 
der way in lineof battle, the two battleships in the center, 
the smaller ships on the flanks, the two torpedo boats and their consorts 
at a considerable distance under cover of the fleet, and at a slow speed 
steamed to meet the approaching ships, which proved to be the Japanese 
fleet, under Admiral Ito, that had reconnoitered the island of Haiyun 
(Haiyun tao) early that morning, and, having found no Chinese ships 
there, was proceeding toward the island of Talu (Talu tao), about 20 miles 
WS W. of the mouth of the Yalu. At 11.30 a. m. smoke was observed from 
the Japanese fleet on the starboard bow, bearing ENE. At 12.05 p. m. 
the ships were ordered to clear for action, and the 8. S. "Saikyo Maiu'' 
and AA;a^t directed to take position on the port side of the Main Squad- 
ron. The fleet was moving in column, the First Squadron leading, the 
ships in the order in which they have been enumerated above, and the 
column formation was preserved throughout the action. 

The leading or First Squadron at first headed for the center of the 
Chinese line, then gradually altered course to port to pass its right 
wing; the Main Squadron performed a similar evolution. From the 
Japanese ships the Chinese fleet appeared to be formed either in an 
irregular line or an echelon, and it was recognized that the Ting yuen 
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and Chen yuen were in the center, with the sister ships Ching 
YUEN and Chih yuen, Lai yuen, and KiNa yuen on either side, and 
the other inferior ships on the flanks. During the approach 2 Chinese 
ships were seen on the port bow, off the right flank of the Chinese 
fleet. 

At 12.50, when the First Sqtiadron had approached to a distance 
of about 6,000 yards, the Chinese fleet opened fire. The First 
Squadron, continuing its movement toward the Chinese right flank, 
when it had approached to a distance of about 3,000 yards, opened 
a vigorous fire, which it maintained while passing. After passing 
the flank it turned to port toward the PiNa yuen, Kuang ping, and 
the 2 torpedo boats. These, however, avoided the attack, and the 
squadron, on signal from the flagship, continued its movement to port 
to hasten to the assistance of the Hiyei and Akagi. Keeping bows on 
the enemy, according to Admiral Ting's plan of battle, the Chinese 
ships gradually changed course to starboard as the main Japanese 
squadron approached the right flank of their line. Of the rear ships 
of the latter the Fuso passed close in front of the Chinese line; but 
the Hiyeij which had lost distance, fearing she would be rammed if 
she remained in column, passed through the Chinese line between the 
Chen yuen and the KiNa yuen, and suffered such injuries that she 
withdrew from the action under the protection of the remaining ships 
of the Main Squadron that had, in the meantime, turned the Chinese 
right flank, and was now advancing along the rear of their fleet. 

The Alcagi, being slow, was soon uncovered by the Main Squadron 
and exposed to the attack of the ships of the Chinese left wing. She 
was closely pressed by the Lai yuen until the latter was set on fire 
and disabled, when the Akagi was able to withdraw from the action. 
It was to come to her assistance that the First Squadron had been 
recalled and was now fiercely attacking along the front of the Chinese 
line, while the Main Squadron was attacking along its rear. This com- 
bined attack was maintained with great vigor for a time, the Japanese 
ships gradually withdrawing to long-range distance. 

The ^'Saikyo Maru" had maintained her position on the left flank of 
the Main Squadron until the column turned to starboard, then, passing 
through the returning First Squadron between the AMtsushima and 
Naniwa, she was exposed to an attack by the PiNa yuen, KuANa 
PING, and the two torpedo boats that had returned toward the scene 
of action when the First Squadron went to the assistance of the 
Aka^i. She was under fire for some time, receiving considerable inju- 
ries, though her speed finally enabled her to run out of range. One of 
the torpedo boats, at short range, discharged three torpedoes at her 
that did not strike. 

During the first stage of the action the Chinese fleet had lost all 
semblance of formation. The Chao yung and Yung wei, the star- 
board flank ships, disabled and on fire, were heading for shoal water 
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oflf Talu tao. The YuNa wei reached shoal water before she sank, ber 
crew being taken off by one of the torpedo boats. The Chao yitno 
sank in deep water, possibly rammed by the Tsi yuen, which, with 
the KuANG KiA, was fleeing from the battle. These two ships, which. 
at the beginning of the action had been on the left flank and some- 
what in rear, fell still farther to the rear as the fleet made its slo^r 
wheel to starboard and were cut off from it when the Japanese Main 
Squadron passed along its rear. The Ohih yuen had received such 
injuries that she soon sank. All of the other ships were more or less 
injured and were increasing their intervals from the Chen yuen and. 
Ting yuen, which, however, kept up the fight unflinchingly. 

When the Japanese squadrons reunited, after their combined attack 
on tbe main body of the Chinese fleet, they drew out of range, being- 
followed by the Chinese battleships. On renewing the battle the 
First Squadron was sent in pursuit of the fleeing Chinese vessels and 
succeeded in sinking the King yuen. The remaining 6 ships of the 
Main Squadron continued the attack on the 2 battleships, circling 
around them in column at long distance. During this period of the 
action the MaUushima was struck by a 12-inch shell from the Ting 
YUEN that exploded, causing serious injury to the ship and killing and 
wounding many men. 

At 5.30 p. m. Admiral Ito signaled the First to rejoin the Main 
Squadron 2kJi^ closed the action by drawing out of range. The remain- 
ing ships of the Chinese squadron returned safely to Port Arthur, 
where they were repaired and refitted, except the Kuang kia, which 
was stranded near the entrance to Talienwan Bay. 

The Japanese fleet stood to the southward during the night, in the 
direction of Weihaiwei, and returned to the scene of the battle on the 
following morning, when the Ghiyodn blew up the stranded Yung wei. 
It returned to the rendezvous at Pingyang Inlet on the morning of the 
19th. The Matsushima (the Admiral having transferred his flag to the 
Hashidate at the close of the battle), Hiyeij and Aka^i were sent to Japan 
for repairs, while the rest of the ships were refitted at the temporary 
base and were sent to stations oft* Shantung Promontory and Port 
Arthur. They appeared off Chifu and entered the Gulf of Pechili and 
reconnoitered the coast northeastward of Port Arthur as far as the 
mouth of the Yalu. 

THE PORT ARTHUR CAMPAIGN. 

In the meantime an army was preparing in Japan for a campaign 
having the capture of Port Arthur as its objective. A brigade (Twelfth) 
of the VI Division (Kumamoto), about 9,000 men, was landed at Che- 
mulpo at the end of September. By October 15th, 37 trans- 
ports were assembled at Ujina, the port of Hiroshima, on 
the Inland Sea, used during the war as the base of the army-transport 
service, for the transportation of the whole of the I Division (Tokyo), 
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about 1%000 men. All of them had sailed on October 18 and were assem- 
bled at the rendezvous in Pingyang Inlet on October 22. Under the 
protection of the Japanese fleet, which was accompanied by 16 torpedo 
boats, the first division of the transports sailed on the evening of October 
23, and the selected landing place, Kwayenko, on a bay about 15 miles 
northeast of Pitzewo and about 80 miles northeast of Port Arthur, 
was reached and occupied on October 24 without opposition. The 
whole of the I Division was landed by October 29, and the brigade of 
the VI Division, for which transports were sent to ChemulxK), com- 
pleted its landing by November 4. The fleet covered these operations 
from its temporary base at the Chang shan Islands (Chang shan tao), 
a group lying about 15 miles oflfshore, 70 miles northeastward of Port 
Arthur, its lookout vessels watching Port Arthur and Weihaiwei. 

On the 25th October the town of Pitsewo was occupied and a few 
days later the advance on Kinchau, about 30 miles northeast of Port 
Arthur, was begun. This city was taken November 6, after an engage- 
ment lasting several hours, principally an artillery duel. The garrison 
(placed at about 1,500) fled to Talienwan and Port Arthur. 

On the morning of November 6, leaving the Third Squadron and 
some special vessels to guard the landing place at the army's base 
of operations, the rest of the fleet, accompanied by tenders provided 
with apparatus for searching for mines, left its base and arrived 
off the entrance to Talienwan Bay at 2 i). m. the same day, torpedo 
boats reconnoitering off Port Arthur and even drawing the fire of the 
forts. The tenders at once began the search for mines under the 
immediate protection of the Fourth Squadron. On the morning of the 
7th three ships of the Fourth Squadron were sent into Talienwan Bay 
and two into Kerr Bay, northeast of Talienwan Bay and separated 
from it by a narrow peninsula, where they learned that the forts had 
been occupied by the army, having been abandoned by the Chinese. 
The mines covering the entrance were speedily located, a plan of 
the mine field having been found in one of the captured forts, and 
on the 9th transports entered the harbor, which now became the base 
both for the navy and army. On the morning of the 8th the Yoshino 
and Tdkachiho were sent oft' on lookout duty and in the evening of that 
day torpedo boats drew the fire of the forts at Port Arthur. 

While the Japanese forces were executing the above movements the 
vessels of the Chinese Peiyano Squadron, whose repairs at Port 
Arthur had been completed about October 24, were generally in the 
neighborhood of Port Arthur or Weihaiwei. The squadron left Port 
Arthur on the evening of November 7, anchored off Taku on the 
10th, where it received ammunition and other stores, and went to sea 
on the 12th. News of its arrival at Weihaiwei having been brought 
Admiral Ito, he sailed for that jjort with the Main^ First, and Second 
SquadronSj accompanied by 6 torpedo boats, and during the 16th and 
17th steamed back and forth across the entrance of the harbor, 
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within which the Chinese fleet could be counted. On the 18th the 
Admiral returned to Talienwan, leaving the First Squadron on watch 
off Weihaiwei. The Chen yuen, returning from a reconnoissauce on 
the 1 8th, struck a rock off Hwang Island, the little islet near the western 
end of Liukung Island, which latter closes the center of the mouth of 
Weihaiwei Harbor, and received such severe injuries that her useful- 
ness was much impaired, even after divers had, with great difficulty, 
made repairs. 

The land operations up to the occupation of Talienwan had been car- 
ried on by the I Division alone. On the 13th the mixed brigade, the 
twelfth, reached Kinchau, and on the 17th the march for Port Arthur 
was taken up. 

Yery strongly defended against attack by sea, the defensive works 
on the land side consisted of a number of redoubts of stone and mud 
crowning a chain of hills from 2.5 to 3 miles from the navy-yard. These 
were connected by a Chinese wall, and mounted guns of various cali- 
bers, from 12-centimeter Krupp to 1-inch machine guns and gatlings. 
Ten of these redoubts lay to the eastward and two to the westward of 
the main road. On the top of a steep ridge and about 1 mile in rear of 
these works was a line of rifle pits. The Chinese garrison is supx>osed 
to have been 13,000, the attacking force 20,000, of whom 15,000 went 
into action. On th« 18th the troop of cavalry leading the advance 
encountered a large force of Chinese of all arms about 8 miles north of 
Port Arthur and was driven back, with several wounded. The Japa- 
nese advanced to the attack in three columns, having 48 field and 
mountain and 24 siege guns. On the 20th, the day preceding the 
general attack, the Chinese made a sortie in force in two columns, 
threatening the Japanese right. One column was dispersed by a 
single shell, and the other driven back after some little fighting. Ou 

the 21st the general attack was delivered. The right col- 
^^* • umn, after having repulsed a Chinese for.ce of about 1,000, 
which advanced to meet them, attacked and took the forts west of the 
main road, where the only real fighting of the day took place. The 
center and left then moved forward under cover of field and siege gun 
fire and took the works in their front, meeting with comparatively little 
resistance. The guns and ammunition were left intact. The retreating 
Chinese were followed and the line of rifle pits taken, where their outer 
or uniform clothing was found in great quantities. The fugitives went 
toward Port Arthur. At 2 p. m. the town was occupied, and here the 
principal Chinese losses occurred. 

The same day one of the sea forts was taken, being practically evacu- 
ated, and the following day, the i22d, the remaining coast works were 
found abandoned. Everything, including forts and dockyard, was left 
in good condition. The Chinese escaped along the shore to the east- 
ward and by junks from a bay west of the city, 

The Japanese fleet, with the exception of the Third Squadron^ which 
Tiras left at Talienwan, w^s off tbe entrance to the harbor of Port Arthur 
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on November 21. The Fourth Squadron exchanged a few shots with 
the eastern forts, but all of the vessels remained out of range of the 
western forts. Late in the day 2 torpe[)0 boats were seen coming 
out of the harbor, and some Japanese torpedo boats made a dash at 
them and destroyed them under fire of the western forts. During the 
night \Ai^ fleet remained off the port, and on the 22d found the army in 
possession of the forts. The work of clearing the harbor entrance was 
speedily begun, and on the afternoon of the 24th a large transport 
steamer could be taken into the basin. 

During these operations a Chinese force of 3,000 or 4,000 men from 
Fuchau, aided by fugitives from Port Arthur, attacked Kinchau, where 
a small garrison had been left, but were repulsed. After the capture 
of Port Arthur, Major-General Nogi was ordered up to hold this place, 
which afterwards became Marshal Ogama's headquarters, small garri- 
sons being left at Port Arthur and Talienwan. 

THE INVASION OF MANCHURIA. 

On October 24, the same day that the landing place for the operations 
against Port Arthur was taken possession of, the First 
Japanese Army commenced the passage of the Yalu, on « • • 
the right bank of which the Chinese had taken up position and thrown 
up earthworks. A small column forded the river some miles above 
Wiju, about 25 miles above the mouth of the Yalu Eiver, and the main 
body crossed on a pontoon bridge just above the city. The Chinese 
were attacked October 25 nearly opposite Wyu and defeated, part 
retreating northwest toward Kiuliencheng and others southwest toward 
Antong. The former place was occupied the following day without 
opposition, having been evacuated. The Chinese strength in this en- 
gagement is variously estimated, but probably did not exceed 23,000. 
Considerable war material was captured by the Japanese. 

The Chinese lines of retreat were toward Fenghuangcheng, on the 
main road to Moukdeu, and through Antong, along the southern road, 
to Takushan, about 30 miles west of the mouth of the Yalu Eiver. 
They were pursued on both routes and appear to have been demoral- 
ized, abandoning a number of field pieces and a quantity of military 
stores. Major-General Tatsumi's brigade entered Fenghuangcheng on 
the 31st October, meeting with no opposition. Here again the Chinese 
seem to have divided, taking the roads north to Moukden and north- 
west to Haicheng. Hearing that they had assembled in considerable 
force at Siuyen on the road north from Takushan, Field Marshal Yama- 
gata directed Major-General Oseka, who had pursued as far as Taku- 
shan, to march against them. Siuyen was reached November 18, no 
resistance being met with at that place, the Chinese retreating to 
Sumucheng, southeast of Haicheng, where the roads from Siuyen to 
Haicheng and Fenghuangcheng to Inku croiss, Both brigades of the III 
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Division, LieuteDant-General Katsiira commanding, joined in an attack 
on the Chinese near Sumucheng, and drove them toward Haicheng, a 
place of considerable strategic value. The Japanese advance was slow, 
the difficulties of transport being very considerable, and having to 
keep up communication with the V Division, operating on the Kiulien- 

cheng-Fenghuangcheng road. Haichcug was occupied 
• * December 13, and here the Japanese proceeded to intrench 
and accumulate supplies. 

In the meanwhile, the V Division was having considerable fighting 
north of Fenghuangcheng, where Major-General Tatsumi was pushing 
north toward Liaoyang, and on the roads east of Fenghuangcheng, 
where the Chinese made several attempts to cut their communication 
with Kiuliencheng. The Japanese advance guard on the northern 
road received a check at Motion Pass (Motien ling), on the road from 
Fenghuangcheng to Moukden, but probably no determined effort was 
made to force this pass. The Chinese General I, who is said to have 
directed the Chinese movements in the vicinity of Fenghuangcheng, 
appears to have realized the importance of cutting his enemy off from 
his base at the Yalu, but his efforts were unsuccessful. 

Several days after the occupation of Haicheng by the Japanese, 
General Katsura, finding the enemy in force about 10 miles west of that 
place, sent a force of 1,500 or 2,000 men against them. The Chinese, 
in greatly superior numbers, made a stubborn resistance, and were only 
compelled to retreat, after several hours' fighting, by the arrival of Japa- 
nese reenforcements. Here the lines of retreat appear to have been 
toward Niuchwang and its port, Inku. The losses on both sides were 
considerable. The position at Haicheng, with the Chinese in greatly 
superior numbers on the left and front, was evidently not considered 
sufficiently secure, and about the end of the year Major-General Nogi 
was sent north from Kinchau with a brigade of the I Division, Second 
Army (which had been engaged in the Port Arthur campaign), and 
reached Kaiping (Kaichow) January 10, driving out the Chinese with 
considerable loss. This i)ut him within supporting distance of the III 
Division at Haicheng, with which he opened communication. The 
remaining brigade of the I Division afterwards followed, uniting this 
division at Kaiping under its commander, Lieutenant-General Yamagi. 
The Japanese then, January 10, held Kaiping, Haicheng, and Feng- 
Jan. 10, huangcheng in force, keeping open communication with 
Takushan via Siuyen, and with Kiuliencheng and Antoug. 
The headquarters of the First Army were at Kiulien- 
cheng, while Marshal Yamagata commanded, and at Antong, when, 
about December 10, he was succeeded by General Nodzu. 

While the invading forces occupied this position, which remained 
practically unchanged until the latter part of February, the Chinese con- 
fronted them in vastly superior numbers. There appear to have been 
three corps or divisions, with headquarters at Liaoyang, Niuchwang, 
and Tienchwangtai, the latter force holding Inku, the port of Niuch- 
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wang. They made several ineffectual attempts to recapture Haicheng 
on January 17 and 22 and February 16, 18, and 21, and Sumuclieng 
February 18, The Japanese losses were comparatively light. 



THE WEIHAIWEI CAMPAIGN. 

During the interval between the fall of Port Arthur and until the 
Third Army was ready for its campaign, the Japanese fleet continually 
kept Weihaiwei under observation, and frequently reconnoitered Chifti 
and places on the Gulf of Pechili, drawing coal from the coal pile 
captured at Port Arthur. At the same time the work of refitting the 
ships was pushed, the resources of the navy-yard (left uninjured by 
the Chinese) at Port Arthur being available to the Japanese, so that 
the whole fleet was prepared to take part in the reduction of Weihaiwei. 

The army assembled for the capture of Weihaiwei consisted of the 
II Division (Sendai) and one brigade (eleventh) of the YI Division 
(Kumamoto), having an eftective strength of 19,000 men, its rationed 
strength being about 36,000. These troops were sent from Ujina in' 
detachments, at various times, and were all assembled on fifty trans- 
ports in Talienwan Bay by January 19. On January 18 the YoshinOj 
AMtsushimaj and TaJcachiho made a demonstration before Tengchaufu, 
on the south side of the entrance to the Gulf of Pechili, about 70 miles 
westward of Weihaiwei, which they repeated on the 19th, and then 
rejoined the rest of the fleet, which had sailed from Talienwan Bay on the 
evening of January 19, convoying the first detachment of 19 trans- 
ports to the landing place in Yungching Bay, just under Shantung 
Promontory. The landing commenced on the morning of January 20; 
and after the advance guard was firmly established in the possession 
of the landing place, the fleet took position off Weihaiwei watching the 
Chinese fleet. The rest of the transports sailed in two detachments, 
one on the 20th, the second on the 22d, and all the troops were landed 
by the 23d, though it took several days longer to land the impedimenta. 

The harbor of Weihaiwei was defended against attack from the sea 
by strong earthworks on the mainland and islands, whose heavy guns 
commanded both entrances. The eastern group on the mainland 
had for defense on the land side simply a clay wall from 3 to 5 feet 
thick, and a slight earthwork mounting field guns, from which the 
heavy works on the sea front could be taken in reverse. To the west- 
ward the land defense consisted of a sand-bag parapet of double thick- 
ness mounting a number of guns of from 10.5 centimeters (4.1 inches) to 
field-gun caliber, and one Nordenfeldt machine gun. Land mines were 
laid in the approaches. On the island of Liukung were mounted in 
barbette, some on disappearing carriages, a number of guns from 
field-gun caliber up to 9.45 inches. On Zhih or Channel Island, a small 
island in the eastern entrance south of the east end of Liukung, was 
a well-built fort having two 8-inch guns on disappearing mounts and 
some of smaller caliber. 
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Several handred Chinese with field guns offered some resistaiice to 
landing^ but were driven off by the fire of one of the ships. 

On January 20 the advance guard occupied the town of Yungebing, 
and on January 25 the forward movement began in two columns, the 
II Division taking the southern road and having daily skirmishes ^th 
a retreating body of Chinese, and the eleventh brigade alon^ the 
northern or coast road. These roads were mere trails, and on the 30th, 
when the attack began, the field pieces had not come up. About 9 a. m. 

on the 30th the eastern works were assaulted and by 12.40 
**"' * were in the hands of the Japanese. 

During these operations, the fleet,though in position off the entrance, 
took little active part in the reduction of the forts, the smaller vessels 
only making a demonstration. But a party of oflicers and men from 
the fleet occupied one of the captured forts at the eastern entrance and 
opened fire on the fort on Zhih or Channel Island, which was repbed to 
by that fort, the two eastern forts on Liukung Island, and by the Chi- 
nese fleet. While the Chinese were fleeing from the eastern forts, the 
Japanese deployed one battalion across the open beach, facing to the 
westward, and while firing at the fleeing Chinese this line was enfiladed 
by the fire from several of the latter's vessels with heavy loss, the 
battalion being dispersed. 

February 1 the Japanese southern column took position across the 
western promontory. The battalion on the left of this line encoun- 
tered the Chinese fleeing from the western forts early on February 2 
and sustained considerable loss. Being reenforced they drove off the 
Chinese, who retreated to Chifu. 

Weihaiwei was occupied the same day without resistance, the west- 
ern forts having been abandoned. 

A violent snowstorm, lasting from January 31 to February 2, drove 
the Japanese fleet to shelter, the First Squadron remaining to keep 
watch at the entrances of the harbor. 

The fleet returned to its station on February 3 and resumed the 
occasional bombardment of the island forts. The booms across the en- 
trances of the harbor were examined as occasion offered, and at the 
east boom a channel practicable for torpedo boats was found between 
its southern end and the shoal making off from Camp Point on the 
south side of the eastern entrance. At 2 a. m. February 5th, 10 
torpedo boats left their anchorage under Three Peaked Point, a few 
miles to the eastward of the eastern entrance, to enter the harbor 
through this gap. Eight of them succeeded in doing so and made an 
attack on the Chinese fleet, discharging 11 torpedoes, of which 1, 
from No. P, struck the Ting yuen. 2^o. 9 received a shot through her 
boiler and had to be temporarily abandoned, and No, 22 ran aground 
in attempting to leave the harbor and was lostj the other boats 
returned safely. The TiNa yuen, after being torpedoed, was run into 
shoal water, where she sank. A few days later she was practically 
destroyed by the Chinese by dynamite exploded in her engine room. 
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Early in the morning of February 6 a second attack was made by 
torpedo boats. Five boats started ; 4 entered the harbor and discharged 
7 torpedoes, sinking the Lai yuen, Wei yuen, and the tender Paufah. 
All the torpedo boats returned safely. 

The eastern forts, manned by the Japanese, and some of the Japanese 
vessels exchanged shots with the Chinese fleet and island forts at 
intervals after January 30. On February 7 a magazine on Channel 
Island exploded and the fort was abandoned soon afterwards. While 
this action was going on the Chinese torpedo-boat flotilla left the 
harbor through the western entrance and was chased by the First 
Squadron; all the boats were either captured or destroyed. 

February 9 the Japanese mounted batteries of 9 centimeters (3.54 
inches) bronze mortars near the western group of forts and opened on 
the batteries on Liukung Island. The eastern forts also exchanged shots 
with the island and the Chinese fleet, the firing continuing at intervals 
throughout the day, the Chinese protected cruiser Chinq Yuen being 
sunk. On the 11th the Japanese fleet again opened fire on the island 
forts, but the high wind and heavy sea soon compelled the ships to 
draw off. During the whole campaign for the possession of Weihaiwei 
the weather was frequently foul, so that the operations of the fleet were 
interrupted or could be carried on only under the greatest difficulty. 

On February 12 negotiations for surrender were begun by a commu- 
nication from Admiral Ting to Admiral Ito, and on Feb- i? |v ^ •- 
ruary 17 the Japanese fleet entered the harbor through 
the western entrance, taking possession of the island forts and the 
remaining ships of the Chinese squadron. The body of Admiral Ting, 
who had committed suicide, and the officers who had surrendered were 
sent to Chifuinthe Kangchi, one of the captured vessels, supplied by 
the Japanese for the purpose; the men were landed on the mainland. 
The ships captured were the Chen yuen, Tsi yuen. Ping yuen, 
Ktiang ping, and 6 of the alphabetical gunboats. The Chen 
YUEN was sent to Port Arthur for temporary repairs, the others direct 
to Japan. The forts on the mainland were blown up and the guns 
destroyed, and by the end of February the army was withdrawn to 
Talienwan, except a detail of 8 companies of 40 men each, which, 
under the navy, remained to garrison Liukung Island. 

THE SPRING CAMPAIGN IN MANCHURIA. 

Eeturning to the movements of the invading forces in Manchuria, 
Lieutenant-General Yamagi, commanding the I Division, Second 
Army, having arrived at Kaiping, and Nodzu at Haicbeng with part 
of the V Division, hitherto at Fenghuangcheng and vicinity, an advance 
was determined on. On February 24 troops were pushed 
out from Kaiping, and Tapingshan, a small town about * * 
10 miles southeast of Inku, was taken after some severe fighting. 
Several days later General Katsura moved out from Haicheng with part 
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of his force, and taking the Liaoyang road pushed back the Chinese 
forces some 13 or 14 miles, then turned toward Niuchwang and, assisted 
by a direct attack from Haicheng by part of the V Division, captured 

that place March 4, after fighting lasting from 10 a. in, to 

*""* ' 11 p. m.. much of which was house to house fighting. 
Here also the victors secured quantities of military stores. Lieutenant- 
General Yamagi then advanced against Inku, the port of Niuchwang, 

which he occupied March 7, the Chinese retreating across 

*'"* * the frozen river to Tienchwangtai. The Japanese held 
Inku ready to open communication with the fleet so soon as the ice 
should permit. An abandoned Chinese vessel, the Mei yuen, was 

captured here. On March 9 troops of the First Army, 

*'* ' assisted by a brigade of the Second Army, attacked the 
Chinese at Tienchwangtai, on the west bank of the Liao River, aud 
captured the place after several hours' fight. The main body of the 
Chinese are believed to have retreated from this place before the 
attack, and the principal resistance met with was in the streets, similar 
to that at Niuchwang. On the 18th of March Lieutenant-General 
Nodzu was promoted to be field marshal. 



THE PESCADORES, FORMOSA, AND THE CLOSE OF THE WAR. 

After the capture of Weihaiwei, the Main and First Squadrons 
(Chiyoda excepted), 7 ships having large coal endurance, Admiral Ito 
remaining in command, were ordered to Japan to refit and prepare for 
operations off the coast of Formosa. The remaining vessels of the 
fleetj 12 to 15 in number, under Admiral Inouye, with the Ftiso as flag- 
ship, continued operations in the Gulf of Pechili. This Northern Squad- 
ron appeared off Taku at the mouth of the Peiho about March 19 and 
overhauled vessels trading with Tientsin and carefully reconnoitered 
the coast in that neighborhood. The armistice on March 30 closed its 
active operations. 

Admiral Ito's squadron of 7 ships, accompanied by 5 transports, in 
which was embarked 3 battalions (about 2,800 men) and a battery of 
mountain guns, came to anchor off Rover Island (Pachan), the south- 
ernmost of the Pescadores Group, on March 20, and 2 cruisers were 
sent forward to reconnoiter Fisher and Ponghau islands. Admiral Ito 
determined to effect the landing on the eastern end of Ponghau, but 
bad weather delayed the beginning of the operations until the morning 
of the 23d. Then the troops disembarked at the place selected, four of 
the men-of-war covering the landing place, while three of them engaged 
a small fort on the south side of the island about 4 miles to the west- 
ward and a larger fort nearer Makung. The troops being firmly est>ab- 
lished, three of the covering ships were sent to join in the attack on 
the forts, the smaller of which was abandoned by the Chinese about 
2 p. m. 
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On the morning of the 24th the troops advanced against Makang, 
the principal town of the group, on the west side of Pong- 
hau, and after offering some slight resistance the Chinese 
abandoned their works, disabling the guns by carrying off movable 
parts, and crossed over to Fisher Island in junks. After the Japanese 
Hag was hoisted over Makung, at 11.30 a. m., the Chinese forts on 
Fisher Island opened fire, which was continued until the following 
morning. Accompanying the Japanese column was Lieutenant Inouye, 
I. N., with 30 men from the fleet. He was able to get one of the guns 
of the captured fort into working order and fired several shots at the 
Fisher Island forts on the 25th. I^ot receiving a reply, he crossed with 
his men in a fishing boat that night to Fisher Island and found that 
the Chinese had abandoned the forts and escaped to the mainland in 
junks. When the fleet arrived off' the south shore of the island on the 
morning of the 26th it found the Japanese flag flying and Lieutenant 
Inouye in possession. After searching the channel between the two 
islands for mines, the fleet entered and anchored off* Makung; but 
when cholera broke out among the troops it moved out of the harbor. 

Its next important operation was to cover the landing of the Japa- 
nese imperial guards at Kelung, Formosa, sent there near the end of 
May as an army of occupation. 

By the terms of the armistice, which took effect March 30, active 
operations in the districts of Moukden, Chili, and Shan- 
tung only were suspended. At this time the Japanese 
forces which had been engaged in the capture of Port Arthur and 
Weihaiwei were at Talienwan and Kinchau, except one division which 
had advanced north into Manchuria to support the First Army. This 
combined force held the line from Tienchwangtai, on the right bank of 
the Liao Eiver, southeast to the mouth of the Yalu Eiver, with prob- 
ably no considerable Chinese force south of it. Additional troops were 
being mobilized in Japan. The Chinese are believed to have been in 
force at Kirin, at Moukden and vicinity, at Shanhaikwan (the end of 
the Great Wall), at Taku and Tientsin, and in great numbers in and 
about Pekin, which city it was expected would be the next objective 
point. The Japanese fleet, without an adversary, had full command of 
the sea, the Northern Squadron operating in the Gulf of Pechili, and 
the Southern Squadron in possession of the Pescadores, in readiness 
to assist the force intended for the occupation of Formosa. 

The treaty of peace was signed by the plenipotentiaries of the two 
powers on April 17, 1895, and the ratifications by the -m tv 

Emperors of Japan and China were exchanged on May 8. 
It provided for the recognition of the full and complete *^ 

independence of Korea; the cession by China to Japan of Formosa and 
the Pescadores; the payment of a war indemnity of 200,000,000 taels; 
the opening to trade of several Chinese cities heretofore closed; the 
extension to Japanese steam navigation of several rivers in China, and 
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the security of certain rights to Japanese subjects in China; Japan to 
evacuate Chinese territory within three months, but to occupy Weihai- 
wei temporarily, at the partial expense of China, as a guaranty of the 
faithful performance of the stipulations of the treaty; prisoners of war 
to be exchanged, and Chinese prisoners of war and Chinese subjects 
who may have been compromised in their relations with the Japanese 
army not to be punished. One article of the treaty gave Japan pos- 
session of the southern part of the Province of Feng-Tien, including 
Port Arthur, but by an imperial rescript, dated June 10, 1895, the 
Japanese Government expressed the intention of leaving this territory 
under Chinese jurisdiction in these words : 

Since, then, the Governments of their majesties the Emperors of Russia and 
Germany and of the Repuhlic of France have united in a recommendation to our 
Government not to permanently possess the peninsula of Feng-Tien, our newly 
acquired territory, on the ground chat such permanent possession would be detri- 
mental to the lasting peace of the Orient. 

Devoted as we unalterably are and ever have been to the principles of peace, we 
were constrained to take up arms against China for no other reason than our desire 
to secure for the Orient an enduring peace. 

Now, the friendly recommendation of the three Powers was equally prompted by 
the same desire. Consulting, therefore, the best interests of peace, and animated by 
a desire not to bring upon our people added hardship or to impede the progress of 
national destiny by creating new complications and thereby making the situation 
difficult and retarding the restoration of peace, we do not hesitate to accept such 
recommendation. 

The formal transfer of Formosa and the Pescadores from China to 
Japan was completed on June 2 at Kelung, Formosa, by 
the exchange of the proper documents between the Chinese 

commissioner and Admiral Kabayama, the newly appointed Japanese 

governor-general. 



IX. 



SOME STANDARD BOOKS ON PROFESSIONAL 

SUBJECTS. 



Officers and others ate requested to inform the Office of Naval Intel- 
ligence of any standard works on professional subjects, of recent date^ 
which are not mentioned in the following list: 

Foreign books, newspapers, and periodicals may be obtained from 
B. F. Stevens, 4 Trafalgar Square^ Charing Cross, London. From B. F. 
Stevens' advertising circular '^ new books are charged at trade prices, 
which are usually 25 per cent off the price of publication. Book 
postage to America is only one-half penny for every 2 ounces up to 4 
pounds weight.'' 

"The discount off publication price is about equivalent to the cost of 
freight or postage, and commission ; hence, in making purchases of new 
books it is safe to estimate that the books would be received at a cost 
of 25 cents to the shilling (publication price), exclusive of duty, if any." 

Eemittances to B. F. Stevens, 4 Trafalgar Square, Charing Cross, 
London, may be made in sterling by banker's drafts, or post-office 
orders on London, or in American currency at $5 to the pound sterling, 
this being 25 cents to the shilling. For odd amounts send postage 
stamps. New York agents, Tice & Lynch, 45 William street. 

This list of books has been arranged in accordance with the plan of, 
and should be considered as supplementary to, the one issued by the 
Bureau of Equipment for ships' libraries. 

GENERAL WORKS. 

Admiralty, British: 
Flags in Use at the Present Time by Various Nations, Drawings op. 1890. 
Admiralty. Price, 508. To be obtained from J. D. Potter, 31 Poultry ; Eyre & 
Spottiswoode, East Harding street, Fleet street, London, or Hodges, Figgis & 
Co., 104 Grafton street, Dublin. 

Berger-Levrault : 
Garnet db l'Opficer de Marine. Annual. 1895. Fifteenth year. Vol. in-8 
reli^, 3 francs 50 centimes. Berger-Levrault et G'^., 5 rue des Beaux- Arts, Paris. 
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Dabovich : ' 

Na-UTisch-technisches W6RTERBUCH DER MARINE. Deutsch, Italienisoh, Fran- 
zosisch und Engliscb. 1883. By P. E. Dabovich, K. K. MariDe-BlbHotheksacl- 
janct. Pola : Redaction der Mittheilangen aus deiu Gebiete des Seewesens. It 
can be purchased, London, Dnlau <& Co., W., 37 Soho Square; Paris, Challamel 
atn^>, 5 rue Jacob; Wien, Gerold & Co. ; Triest, Juliu Dase; Torino, Ermanno 
Loescher. Erster Band: Deutsch, Italienisch, Franzosisch nnd Englisch. 
Italienisch, Dentsch, Franzosisch nnd Englisch. But one volume published 
whose argument is either Italian or German. 

Delbos : 
Termes de Marine Anglais-Fran^ais. 1890. Par L^on Delbos, professenr h, 
ri^cole navale anglaise. Prix, 4 francs. Paris : Public par L. Baudoin et C*«, 30 
rue Dauphine. Deuxi^me Edition. 1 vol. in-12<>, relie. Notes et tableaux ^ 
1 'usage des officiers de la flotte et des ^l^ves des ^coles navales. 

FiTZ Gerald: 
The Year Book of the Imperial Institute of the United Kingdom, the Colo- 
nies, AND India. 1895. A statistical record of the resources and trade of the 
Colonial and Indian Possessions of the British Empire. Compiled chiefly from 
official sources. Published at the offices of the Imperial Institute, South Ken- 
sington, S. W. 

Gerold : 
Almanach fCr die K. u. K. Kriegs-Marine. 1895. Herausgegeben von der 
Redaction der Mittheilungen aus dem Gebiete des Seewesens. Wien, Gerold 
& Co., in Comm. Geb., 4 marks. An annual. 

Jones : 
Shipping World Year Book: A Desk Manual in Trade, Commerce, axd 
Navigation. 1894. Edited by Evan Rowland Jones, United States Consul. 
Price, 3s. 6d. London : Printed and published annually at the Shipping World 
Office, Gresham Press Buildings, Pilgrim street. 

Mulhal: 
Dictionary of Statistics. Routledge & Sons> 9 Lafayette place. New York. 
1895. 

MOller-Sagan : 
Dislokationskarte der Heere Europas. In four parts. 1895. 

Pornain: 
Termes Nautiques, Anglais-Fran^ais. Augustin Challamel, 5 rue Jacob, Paris. 

Vi vant : 
Dictionnaire Technique, Anglais-Fran9ais. 1884. Par E. Vivant, m^canicien 
en chef de la marine. Prix, 12 francs. Paris: Public aveo I'autorisation da 
ministre de la marine. 1 fort vol. in-8. 

Whitaker : 
Almanack, 1895. Containing an account of the astronomical and other phenom- 
ena, a large amount of information respecting the Government, finances, 
population, commerce, and general statistics of the British Empire through- 
out the world, with some notice of other countries. 

NAVAL AND MILITARY ARTS. 
Abbot: 

Professional Papers of the Corps of Engineers, United States Army, No. 23. 
Report upon experiments and investigations to develop a system of submarine 
mines for defending the harbors of the United States. 1881. Submitted to 
the Board of Engineers by Lieut. Col. Henry L. Abbot, Corps of Engineers, 
brevet brigadier-general United States Army, member of the Board. Wash- 
ington : Government Printing Office. 
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Barber : 
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La Defense des C6tes d'Europe. ;6tude descriptive au double point de vne 
militaire et marine, 1894. Avec un atlas de 204 cartes. Par Carl Didelot, 
lieutenant de vaisseau. Berger-Levrault et C'®; 5 rue des Beaux-Arts. 
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tionale. 
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et bateaux sous-marins; complement sur les armes a feu : appareils de sillage, 
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phine. 1vol. in-8, avec planches, reli^. 2^ et 3" parties. 

Molard : 
Puissance Militaire des ^tats de l'Europe. 1893. Par J. Molard. Considera- 
tions militaires — Organisations defensives — Chemins de fer — Armies et 
marines. Paris, Plon Nourrit et C'«. 
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Officier Sup^rieur : 
Les Armes a Feu Portatives des Arm^^^es Actuelles kt leurs Munitions, 
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Lieutenant, R. N., F. R. A. S., F. R. G. S. Price, 16s. London : Published by 
J. D. Potter, 31 Poultry and 11 King streets, Tower Hill. Griffin & Co., 2 The 
Hard, Portsmouth, England. 
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officers at the United States Artillery School. By Capt. Johu P. Story, Fourth 
Artillery, United States Army. Artillery School Press, Fort Monroe, Va. 

War, Secretary of State for: 

A Treatise on Service Ordnance. 1893. 

Treatise on Ammunition. Printed by order of the Secretary of State for War. 
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Wilkinson : 
The CoMMARD OF THE Sea. 1894. By Spenser Wilkinson. London : A. Constable 

& Co. 
The Brain of the Navy. 1895. By Spenser Wilkinson. London : A. Constable 

& Co. 

USEFUL ARTS. 
Ayrton : 
Practical Electricity. 1889. By W. E. Ayrton, F. R. S., aesociftte member of 
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Barnaby : 
Marine Propellers. 1891. By Sidney W. Barnaby, M. I. N. A., and Assoc. M. 
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comprising the principles and practice of the combustion of fuel, the economical 
generation of steam, the construction of steam boilers, and the principles, 
construction, and performance of steam engines, stationary, portable, loco- 
motive, and marine, exemplified in engines and boilers of recent date. Illus- 
trated by above 1,300 figures in the text and a series of folding plates, drawn 
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Guide Pratique du Chauffeur et du M^canicien sur les Bateaux-Torpil- 
LKURS. 1888. Par E. Clergeau, m^canicien en chef de la marine. Prix, 5 
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Cumming: 
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Introductory to the Theory of Electricity. By Cumming. Price, $2.25. 
With numerous examples. Cloth. 326 pages. 100 illustrations. 

Dem OULIN : 
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piLLEURS ET DES Embarcations A Vapeur.- Par Maurice Demoulin, ing^^nieur 
des arts et manufactures. Price, 40 francs. Paris : E, Bernard et C'*', Quai 
des Grands-Augustins, 53. Vol. I, text; Vol. II, plates. 

Desmond: 
Electricity for Enchneers. By Desmond. Price, $2.50. 424 pages. 131 illus- 
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Fiske: 
Electricity in Theory and Practice, or the Elements of Electrical Engi- 
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I'apparition; obtiendront nn rabais de 20 pour cent sur les prix de ces parties 
s^pardes. Notamment, le prix de parties parues actuellement est r^duit, pour 
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Tome I. Introduction. Connaissances physiques applicables a la chimie. 76 

francs. 
Tome II. M<^talloipes. 155 francs. 
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Frkmy— CoDtinued. 
Encyclop#.die Chimique— Continued. 
Tome III. M6taux. Ce qu'il y a de paru. 253 francs 75 centimes. 
Tome IV. Analyse chimique. Ce quMl y a de paru. 46 francs 25 centimes. 
Tome V. Applications de cbimie inorganique. Ce qn'il y a de paru. 250 francs. 
Tomes VI, VII et VIII. Chimie organique, propremeut dite. Ce qu'il a de paru. 

418 francs 75 centimes. 
Tome IX. Chimie physiologique et biologique. Ce qu'il a de paru. 64 francs. 
Tome X. Applications de chimie organique. Ce qu'il a de paru. 100 francs 25 

centimes. 

Gerard : 
Lemons sur l'Electricit6. 1890. G6rard (Eric), directeur de Tlnstitut dlectro- 
technique Montefiore. Price, 20 francs. Published by Gauthier-Villars et 
fiis, 55 Quai des Grands-Augustins, Paris. 

Deux volumes grand in-8, se vendent s^par^ment : 

Tome I. Theorie de Pi^lectricite et du magn^tisme. filectrom^trie. Th^orie et 
construction des g^ndrateurs et des transformateurs electriques. Grand in-87 
aveo 246 figures dans le texte. 1890. Prix, 12 francs. 

Tome II. Canalisation et distribution de P^nergie 61ectrique. Applications de 
r^lectricite k la production et a la transmission de la puissance mo trice, k la 
traction, k P^clairage et k la m^tallurgie. Grand ln-8, avec 42 figures dans 
le texte. 1890. Prix, 8 francs. Profess^es k Flnstitut ^lectrotechnique Mon- 
tefiore, aunex6 k PUniversite de Li^ge. 

Gray: 

Absolute Measurements in Electricity and Magnetism. By Gray. Price, 
$1.25. Also published by Macmillan & Co., New York and London. 1889. 
Second edition, revised and greatly enlarged. Cloth. 384 pages. 66 illus- 
tratiouH. 

Gore: 
The Art of Electrolyptic Separation of Metals, etc. (Theoretical and 
Practical.) 1890. By G. Gore, F. R. S., author of the Art of Electro-Metal- 
lurgy; The Theory and Practice of Electro- Deposition ; Electro-Chemistry ; 
The Art of Scientific Discovery; The Scientific Basis of National Progress. 
London : The Electrical Printing and Publishing Company, Limited, Salisbury 
Court, Fleet street, E. C. New York: The D. Van Nostiand Company, 23 
Murray street and 27 Warren street. 

GUILLAUME : 

Supplement aux Cours du Borda et de l'Scole d'Appplication. Machines 
auxiliaires en usage snr les bsltiments de la flotte. Par P. Guillaume, m6cani- 
cien en chef de la marine. Price, book complete, 33 francs. Paris : Challamel 
km^, ^diteur, Librairie maritime et coloniale, 5 rue Jacob et rue Furstenberg, 
2. 1887. Also published by E. Bernard et C'«, 53 Quai des Grands-AugustinS; 
Paris. Ouvrage accompagn6 d'uu atlas iu-folio de 59 planches gravies. 

Gun: 
L'£lectricit6 AppliquEe X l'Art Militaire. 1889. Par le Colonel Gun. Price, 
3 francs 50 centimes. Paris, librairie J.-B. Baillit're et fils, rue Hautefeuille, 
19, pr^s du boulevard Saint-Germain. Avec 140 figures dans le texte. 

Hering : 
Principles of Dynamo-Electric Machines. By Hering. Price, $2.50. Practi- 
cal directions for constructing dynamos. With an appendix containing several 
articles on allied subjects, and a table of equivalents of units of measure- 
ments. Cloth. 279 pages. 59 illustrations. 
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Howe: 
The Metallurgy of Steel. 1892. By Henry Marian Howe, A. M. (Harvard), S. 
B. Vol. I. Published by the Scientific Publishing Company, 27 Park Place, 
New York. Third edition. This book was first published in the Engineering? 
and Mining Journal, commencing 1887. References are given in the book of 
the authorities used; it would profit most readers to examine them; contains 
many tables of data. The titles of the eighteen chapters are as follows : 

Classification and constitution of steel. 

Carbon and iron, hardening, tempering, and annealing. 

Iron and silicon. 

Iron and manganese. 

Iron and sulphur. 

Iron and phosphorus. 

Chromium, tungsten, copper. 

The metals occurring but sparingly in iron. 

Iron and oxygen. 

Nitrogen, hydrogen, and carbonic oxide. 

The absorption and escape of gas from iron. 

The prevention of blow holes and pipes. 

Structure and related subjects ; microscopic study of polished sections ; fracture ; 
changes of crystallization, etc. 

Cold working, hot working, welding, punching, and shearing. 

Direct processes. 

Charcoal hearth processes. 

The crucible steel process. 

Apparatus for the Bessemer process. 

Appendix : Special steels, anti-rust coatings, lead quenching. 

Other volumes not yet out. 

Jamieson : 
Elementary Manual of Magnetism and Electricity. 1889 and 1890. By 
Andrew Jamieson, M. Inst. C. E. ; professor of engineering, The Glasgow and 
West of Scotland Technical College, etc. Charles Griffin <& Co., Exeter street, 
Strand, London. Part I, Magnetism. Part II, Voltaic electricity, electro- 
magnetism, and electro-kinetics. Part III, Electrostatics or frictional elec- 
tricity. Numerous illustrated experiments. Specially arranged for the use 
of first-year seience and art department and other electrical students. 

A Text- Book on Steam and Steam Engines. 1887. By Andrew Jamieson, j)rin- 
cipal and professor of engineering, College of Science and Arts, Glasgow ; mem- 
ber of the Society of Telegraph Engineers and Electricians ; member of the 
Institute of Civil Engineers; fellow of the Royal Society, Edinburgh; Joint 
author of Electrical Rules, Tables, and FormulsB. London: Charles Griffin 
<& Co., Exeter street, Strand. Second edition. With numerous diagratus, 
four folding plates, and examination questions. Specially arranged for the use 
of science and art City and Guilds of London Institute and other engineering 
students. 

Jamin et Bouty : 
CouRS de Physique de l']Scole Polyteohnique. 1885-1891. J. Jamin, secre- 
taire perp^tuel de T Academic des sciences, professeur de physique k I'^cole 
polytechnique, et E. Bouty, professeur h la Faculty des sciences. ^^ Edition, 
augment^e et enti^rement refondue par E. Bouty. Published by Gaiithier- 
Villars et fils, 55 Qnai des Grands- Augustins, Paris. 4 forts vol. in-8 de plus 
de 4,000 pages, avec plus de 1,500 figures dans le texte et 14 planches snr 
acier, dont 2 en couleur. (Autoris^ par decision minister ielle.) 
On vend s6par^ment : 
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Jamin et Bouty— Continued. 
CouRS dp: Physique de l'£colb Polytechxique — Gontinaed. 

Tome I.— l**" fascicule. —Instruments de mesure. Hydrostatique ; avec 150 figures 
et 1 planche; 1888. Prix, 5 francs. 2® fascicule. — Physique mol^culaire. 
(Sous presse.) 

Tome II. Chaleur. 15 francs, l®"" fascicule. — Thermom^trie. Dilatations; avec 
98 figures; 1885. 5 francs. 2» fascicule. — Calorim^trie; avec 48 figures et 2 
planches ; 1885. 5 francs. 3« fascicule. — ^Therraodynamique. Progagation de 
la chaleur ; avec 47 figures dans le texte ; 1885. 5 francs. 

Tome III.— Acoustique. Optique. 22 francs, l^** fascicule. — Acoustique; avec 
123 figures; 1887. 4 frames. 2® fascicule.— Optique g^om^trique; avec 139 
figures et 3 planches; 1886. 4 francs. 3^ fascicule. — £tude des radiations 
lumineuses. Chimiques et calorifiques. Optique physique; avec 249 figures 
et 5 planches, dont 2 planches de spectres en couleur; 1887. 14 francs. 

Tome IV {V^ partie),— filectricit^ statique et dynamique. 13 francs, l®"" fasci- 
cule. — Gravitation universelle. filectricit6 statique; avec 145 figures et 1 
planche; 1890. 7 francs. 2® fascicule. — La pile, ph^nom^nes ^lectrother- 
miques et ^lectrochimiques ; avec 161 figures et 1 pi. ; 1888. 6 francs. 

Tome IV (2*'partie). — Magndtisrae. Application. 13 francs. 3« fascicule. — Les 
aimants. Magn^tisme. Ullectromagn^tisme. Induction; avec 240 figures; 

1889. 8 francs. 4® fascicule. — M6t^orologie ^lectrique. Applications d« 
I'^lectrieit^. Theories g^n^rales; avec 84 figures dans le texte et Iplaache; 
1891. 5 francs. Le 2® fascicule du tome 1 paraitra dans le courant de 1891. 
Ce fascicule compl^tera la 4^ Edition de ce grand traits. 

Kent : 
The Mechanical Engineer's Pocket Book. 

Leblond : 

fiLECTRiciT^ ExpifeRiMENTALE ET PRATIQUE, 1889 and 1890. Par H. Leblond, 

agr^g^ des sciences physiques (Biblioth^que du marin). Price, 26 francs. 

Published by Berger-Levrault et C'®, 5 rue des Beaux-Arts, Paris. 3 volumes 

in-8° avec figures et planches, broeh^, chaoun h 6 francs. 

Vol. I. Etudes g^n^rales des ph^nom^nes 61eetriques et des lois qui les r^gissent, 

1889. 
Vol. II. Mesnres ^lectriques, 1889. 
Vol. III. 1^^ fascicule : Description et emploi du materiel ^lectrique de la mariue> 

1890. 2» fascicule, idem, 1891. 8 francs. 
Cours profess^ ^ £cole des torpilleurs. 

Lanza : 
Applied Mechanics. 1889. By Gaetano Lanza, 8. B., C. and M. E., Professor of 
Theoretical and Applied Mechanics, Massachusetts Institute of Technology. 
New York: John Wiley & Sons, 53 East Tenth street. Third edition. A 
treatise on strength and stability, but contains much other matter. 

Mascart and Jubert: 
A Treatise on Electricity and Magnetism. 1883. By Mascart and Jubert. 
Translated by E. Atkinson, Ph. D., F. C. S. Price, $14.90. London publishers, 
Thomas de la Rue & Co., 110 Bunhill Row. Text-book, Johns Hopkins Uni- 
versity. 2 vols., sold separately. Vol. I, General phenomena* and theory. 
Cloth. 654 pages. 127 illustrations. Price, $7.40. Vol. II, Methods of meas- 
urement and application. Cloth. 792 pages. 136 illustrations. Price, $7.50. 

Maxwell: 
Tratise ON Electricitcy AND Magnetism. By Maxwell. Price, $8. 2 vols. 20 

plates. 105 illastrations. Second edition. 
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MORAC'HK : 

Trait^: d'Hygi feNE Militaire. 1874. Par G. Morache, m6decin-major de premiere 
classe, professenr agr^g^ k I'ficole d'application de m^deciue et de pharmacie 

militaire. Paris: J.-B. Bailliere et fils^ 19 rue Hautefenille. 

Parkes : 
Manual OF Practical Hygiene. By E. A. Parkes, M. D. Price, IBs. Griffin & 
Co., 2 The Hard, Portsmouth, England. Fifth edition. 

Peabody : 
Thermodynamics of the Steam Engine and other Heat Engines. 1889. 
By Cecil H. Peabody, Associate Professor of Steam Engineering, Massachu- 
setts Institute of Technology. New York : John Wiley & Sons, 53 East Tenth 
street. 

Phillips : 
Engineering Chemistry, 1891. Fuels; SoUd, Liquid, and Gaseous. 1891. By 
H. J. Phillips, F. C. S., Analytical and Consulting Chemist to the Great East- 
ern Railway, etc. Lockwood & Sons, London, 1891, 7 Stationers' Hall Court, 
Ludgate Hill. Their Analysis and Valuation for the use of Chemists and 
Engineers. 

Rankine : 
A Manual of the Steam Engine and other Prime Movers. 1882. By Wil- 
liam John Macquorn Rankine, civil engineer, etc. ; late regius professor of 
civil engineering and mechanics in the University of Glasgow, etc. Price, 
12s. 6d. Third edition, revised by W. J. Miller, C. E., secretary List. Engi- 
neers and Shipbuilders in Scotland. London: Charles Griffin & Co., Exeter 
street. Strand. Griffin & Co., 2 The Hard, Portsmouth, England. Numer- 
ous engravings, folding plate, and a diagram of the mechanical properties of 
steam. 

Reynolds : 
Triple Expansion Engines and Engine Trials. 1890. By Prof. Osborne 
Reynolds, LL. D., F. R. S., M. Inst. C. E. With an abstract upon the discus- 
sion of the paper. Edited by F. E. Idell^M. E. New York: D. Van Nostrand 
Company, 23 Murray street and 27 AVnrren street. 

Richards : 
Ali^minium: Its Hisiory, OctrRRENcE, Properties, Metallurgy, and Appli- 
cations, including its Alloys. 1890. By Joseph W. Richards, M. A., A.C., 
Instructor in Metallurgy at the Lehigh University. Philadelphia: Henry 
Carey, Baird & Co., industrial publishers, booksellers, and importers, 810 
Walnut street. Second edition, revised and greatly enlarged. Illustrated 
by 28 engravings and 2 diagrams. 

RoiiK : 
General Hygiene. By George Roh^, M. D. 

Salamons : 
Electric Light Installation and Management of Accumulators. By Sala- 
mons. Price, $1.50. Londou : Whittaker <& Co., 1891. Sixth edition, revised 
and enlarged. Cloth. 99 illustrations. 348 pages. 

Stewart and Gee: 
Lessons in Elementary Practical Physics, Electricity, and Magnetism. 
By Stewart and Gee. Price, $2.25. Cloth. 497 pages. 223 illustrations. 

Spangler : 
Valve Gears. By H. W. Spangler. New York: John Wiley & Sons. 
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Thurston: 

A Manual op Steam Boilers : Their Design, Construction, and Operation. 
1888. By R. H. Thurston, M. A., Doc. Eug.; Director of Sibley College, 
Cornell University; Past President American Society of Mechanical Engi- 
neers, etc. New York : John Wiley & Sons, 53 East Tenth street, for Tech- 
nical Schools and Engineers. 

Traill : 

Boilers, Marine and Land : Their Construction and Strength. 1890. By 
Thomas W. Traill, F. E. R. N., member of the Institate of Civil Engineers, 
Engineer in Chief to the Board of Trade, etc. Second edition. With illus- 
trations. Loudon: Charles Griffin & Co., Exeter, Strand. A Handbook of 
Rules, FormulsB, Tables, etc., relative to Material, Scantlings and Pressures, 
Safety Valves, Springs, Fittings and Mountings, etc., for the use of Engineers, 
Surveyors, Draftsmen, Boiler Makers, and Steam Users. 

Van Wetter: 

L']^CLAIRAGE Electrique A LA GuERRE. 1889. Par Rodolphe Van Wetter, lieu- 
tenant d'artillerie de Tarm^e beige. Prix, 7 francs 50 centimes. Paris: G. 
Carre, libraire-<5diteur, rue Saint- Andr^ des Arts, 58. Madrid* Fuentes y 
Capdeville, 7 Plaza de Santa Anna. Rome, Turin, Florence: H. Loescber, 
libraire-^diteur. Gravures dans le texte et atlas de 17 planches. 

Whitham : 

Steam Engine Design. By Jay M. Whitham, formerly assistant engineer. United 
States Navy. Third edition. 8vo. 400 pages. 200 cuts. New York : John 
Wiley & Son. 

Constructive Steam Engineering. By Jay M. Whitham. First edition. 8vo. 
900 pages. 800 cuts. New York: John Wiley & Son. 

Wilson : 
A Handbook of Hygiene and Sanitary Science. 1892. 

Wilson : 

A Treatise on Steam Boilers; their Strength, Construction, and Eco- 
nomical Working. By Robert Wilson, C.E. Fifth edition. 1893. Revised 
by J. J. Flather. John Wiley & Sons, New York. 

Worthen : 

Appleton's Cyclopedia of Technical Drawing. Embracing the Principles 

of Constructing, as Applied to Practical Design, with Numerous lUustratious 

of Topographical, Mechanical, Engineering, Architectural, Perspective, and 

* Free-hand Drawing. 1887. Edited by W. E. Worthen, C. E. New York : 

D. Appleton & Co., 1, 3, and 5 Boud street. 

NATURAL SCIENCES. 

Abercromby: 

Principles of Forecasting by Means of Weather Charts. 1885. By Ralph 
Abercromby, F. R. Met. Soc. London: Printed for Her Majesty's Stationery 
Office and sold by J. D. Potter, 31 Poultry, and Edward Stanford, Charing 
Cross. Second edition. 

Instructions for Observing Clouds on Land and Sea. 1888. By Hon. Ralph 
Abercromby, F. R. Met. Soc, author of Principles of Forecasting, Weather, 
Seas and Skies, etc. Price, 18d. London: Edward Stanford, Charing Cross, 
S. W. With photographs and engravings. 
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Birt: 
Handbook of the Law of Storms: Being a digest of the Principal Facts of 
ReYolving Storms. By William Radcliff Birt, F. R. A. S., author of the Har- 
ncane and Sailors' Guides, etc. London: George Philip & Sons, 32 Fleet 
street. Liverpool : Caxton Buildings, South John street and 49 and 51 South 
Castle street. A new edition with important additions. For the use of 
commanders in Her Majesty's Navy and the Mercantile Marine. 

FiNDLA Y : 

Text-book of Ocban Meteorology. 1887. By ALsx. Geo. FiiuLlay, F. tL O. S. 
^ice, 12b. London: Edited by Staff Commander W. E. Martia, B. N., Lee- 
tnrer on Meteorology at the Royal Naval College, Green wioh. Priee, 12s. 
Published by Richard Holmes Laurie, 58 Fleet street, E. O., hfmdon. This 
book is compiled from the sailing directories for the oceans of the world. 

FOURNIER : 

Cyclones et Typhons. Loi des depressions barom^triqnes dans ces ouragass et ses 
applications h lamer. 1890. Par F. Ernest Fournier, capitaine de yaissean. 
Price, 75 centimes. Paris: Libraire militaire de L. Baudoin et C'«, 30 rue et 
passage Dauphine. Broch., in-8. Public avec autorisation du ministre de la 
marine. 

Hopkins: 
Experimental Science: Elementary, Practical, and Experimental Physics. 
1890. By George M. Hopkins. New York : Munn & Co. Illustrated by more 
than 680 engravings. 

Meldrum : 
Notes on the Form of Cyclones in the Southern Indian Oceans, and on 
some of the Rules given for avoiding their Centers. 1873. By C. Meldrum, 
Esq., M. A., F. R. A. S., Director of the Government Observatory, Mauritius. 
Price, 6d. London: Printed by Eyre & Spottiswoode, Jind published by E. 
Stanford, Charing Cross. Reprinted from the monthly notices of the Meteoro< 
logical Society of Mauritius. 

Redfield : 
Remarks on the Prevailing Storms on the Atlantic Coast. By W.C. Red- 
field. 

Scott : 
Weather Charts and 8torm Warnings. 1887. By Robert H. Scott, Secretary 
to the Meteorological Council. London : Longmans, Green & Co. New York : 
15 East Sixteenth street. Third edition, revised and enlarged, with numerous 
illustrations. 

Touriner: 
Etudes DES MouvEMENTs DE l^Atmosphi^re. 1890. Par E. Touriner, lieutenant 
de vaisseau. Price, 1 franc 25 c-entiraes. Broch., in-8. Sold by L. Baudoin et 
C'<', 30 rue et passage Dauphiue. 

LAW AND DIPLOMACY. 
Best : 

The Principles of the Law of Evidence, with Elementary Rules for 
Conducting Examination and Cross-Examination of Witnesses. 1882. 
By W. M. Best, A. M., LL. D. American edition (from seventh English edi- 
tion). By Charles F. Chamberlayne, of the Boston bar. Boston : Soule & 
Bugbee, law publishers, 37 Court street. Used at Harvard Law School. 

Davis: 
Outlines of International Law. 1887. By George B. Davig,* United States 
Army, assistant professor of law of the United States Military Academy. New 
York : Harper & Brothers, Franklin Square. With an account of its origin 
and sources of its historical development. 
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Lawrence : 
A Handbook of Pubuc International Law. 1885. By T. J. Lawrence, M. A., 
LL. M., Deputy Whewell, professor of interuational law in the University of 
Cambridge; lecturer on interuational law at the Boyal Naval College, Green- 
wich ; late fellow and tutor of Downing College, Cambridge; author of Some 
Disputed Questions in Modern International Law. Cambridge: Deighton, 
Bell &, Co. London : George Bell <&> Sons. 

Parliamentary Paper. The Merchant Shippincj Act. 57 and 58 Vict., c. 60, 
1894. With introduction notes and index by Alexander Pnlling. Sweet «& 
Maxwell, Limited, No. 3 Chaucery Lane, London. 

Paschal: 
The Constitution of the United States. 1882. By George W. Pascha^, LL. D., 
author of PaschaFs Annotated Digest and A Treatise on Charitable Uses, Digest 
of Decisions, etc. Price, $3. Washington, D. C. : William H. Morrison, pub- 
lisher, importer, and stationer. Detined and carefully annotated, with an 
appendix, supplement, and index thereto. 

Phillimore : 
Commentaries upon International Law. 1874-1885. By Sir Robert Phillimore, 
D. C. L,, member of Her Majesty's most honorable privy council and judge 
of the high court of admiralty. Four volumes: Vol. I, 1879, third edition; 
Vol. II, 1882, third edition, and Vol. Ill, 1885, third edition; Vol. IV, 1874, 
second edition. 

Rice: 
The Law of Evidence. By Frank S. Rice, 3 vols. Price, $18. The Lawyers' 
Cooperative Publishing Company, Rochester, N. Y. 

Triss : 
Belligerent Right on the High Seas Since the Declaration of Paris, 
1856. By Sir Travers Triss, D. C. L., F. R. S., member of the Institute of Inter- 
national Law and one of Her Majesty's council. Price, half a crown. London : 
Butterworths, 7 Fleet street, law publishers to the Queen's Most Excellent 
Majesty. 

FOREIGN SERVICE AND OTHER PERIODICALS. 

Mittheilongen aus DEM Gebiete des Seewesens. Monthly. Edited by the chie*' 
of the naval library. Price per year, $4.44. Carl Gerold's Sohn. Wien. 

Army and Navy Gazette. Subscription to this paper is 78. per quarter, or 28s. per 
annum, inclusive of postage to any part of the United Kingdom, payable in 
advance. To India, £1 12s. 6d. per annum, inclusive of postage. Applica- 
tions for copies of the paper, remittances, and communications on business 
should be addressed to the otiice, 16 Wellington street. Strand, London. 

The United Service Magazine. A monthly review of all questions affecting 
national interests. Office, 15 York street, Covent Garden, W. C. Price, single 
copy. Is. 

Transactions of the Institution of Naval Architects. Pnblished annually. 
Edited by George Holms, Secretary of the Institution. Office, 6 Adelphi 
Terrace, London, W.C. Sold by Henry Sothern & Co., 36 Piccadilly, London. 

The Secretary of the Institution, under direction of the Council, may dispose of 
the surplus stock of ^^transactions, '' which have been pnblished more than 
three years, at a price of not less than 1 guinea a volume, provided a sufficient 
number remain on hand to supply the demand of new members and associates 
to complete their sets by the purchase of back volumes. 

It IS probable that suck an important work can be found in all large libraries. 
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The Enginker. Letters other than relating to advertisements and publishing 
department should be addressed to the editor of The Engineer, 163 Strand, 
London, W. C. Terms of subscription, in advance, half-yearly m England, 
14s. 6d.; yearly, £1 9s.; China, Japan, India, £1 6d. ; other countries, 
including United States, £1 168. 

Engineering. Subscriptions yearly, payable in advance, as follows : United King- 
dom, £1 9s. 2d.; India, China, Japan, £2 6d., thick paper; the continents 
of Europe, America, Australia, £2 6d. Foreign subscriptions, when sent by 
post-office order, should be addressed to the publisher, Mr. Charles Gilbert, 
36 Bedford street, Strand, London, W. C, and all accounts are payable to the 
publisher. Checks should be crossed, *' Union Bank, Charing Cross, Branch." 

The Electrician. A weekly illustrated journal of electrical engineering, industry, 
and science. Annual subscription, 10s. 6d. Published every Friday. All 
letters relating to subscriptions should be addressed to the publisher. The 
Electrician, Salisbury Court, Fleet street, London, E. C. Checks and money 
orders should be addressed and made payable to the Electrician Printing and 
Publishing Company, Limited, and be crossed **Coutts & Co." Subscription 
rates for one year: United Kingdom, 19s. 6d. ; countries within the Postal 
Union, 248. ; other countries, 28s. 

The Illustrated Official Journal of Patents. List of applieations specifica- 
tions accepted ; patents sealed ; amendments ; renewal fees paid ; specifications 
published; designs registered ; illustrations of patents granted ; reports of cases. 
London : Printed by Darling & Sou, Limited, 2-3 Saint Thomas Apostle, and 31 
Eastcheap, E. C. Price, 6d. Published weekly. 

Arms and Explosives. A technical and trade journal. Monthly. Price, 78. per 
annum. Effingham House, Arundell street, Strand, London, W. C. 

Journal de la Marine le Yacht. Marine de guerre, marine du commerce, navi- 
gation de plaisance. Journal hebdomadaire paraissant le samedi. France et 
Algerie: un an, 28 francs; six mois, 15 francs. Union postale et colonies: un an, 
30 francs; six mois, 16 francs. Checks and postal orders should be made out to 
the Directeur-G6n<?ral, 55 rue de Chateaudun, Paris. 

MEMORIAL DE l*Artillerik DE LA MARINE. Public, par les soins du service de Piu- 
spection g^n^rale de I'arfcillerie an ministere de la marine, et avecl e concours 
des officiers du corps de Tartillerie de la marine. Prix, 10 francs per annum. 
Applications should be addressed to the Ministre de la Marine, Inspection G6nc- 
rale de PArtillerie. Service du Memorial. Probably could be obtained from 
B. F. Stevens. The work appears irregularly, three or four times a year. 

Eevue Maritime et Coloniale, paraissant le l^*" de chaque mois, par livraison 
d'au moins 15 feuilles gr. in-8, avec figures dans le texte et planches, et formant 
tons les trois mois un volume d^environ 1,000 pages, avec table ; 4 volumes par 
an. Prix de Fabonnement: Paris, 50 francs; d^partements et pays de TUnion 
postale, 56 francs ; pays hors de I'Union postale, 60 francs. 

Revue d'Artillerie. Monthly. Price, Postal Union, 1 year, 22 francs. For sale 
by Berger-Levrault et C'®, 5 rue des Beaux- Arts, Paris. 

Kevue Militaire de l'£tranger, paraissant les 15 et 30 de chaque mois. ]^diteurs : 
L. Baudoin et C'®, 30 rue Dauphine, Paris. Price : Foreign countries, 1 year, 15 
francs ; 6 months, 7 francs 50 centimes. 

Annales Industrielles, paraissant tons les dimauches. 18 rue Lafayette, Pari8. 
Subscription, 30 francs, Paris; 36 francs, departments. To foreign countries, 
postage is charged in addition. 

Le G^:nie Civil, revne g^nerale hebdomadaire des industries fran^aises et ^traugeres, 
honors par les ministres de sonscription pour les grands ^tablissements techniques 
et scientifiques de I'^tat. Industrie, travaux publics, agriculture, architecture, 
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